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AN illustrated article appearing in our columns to-day, 
shows how admirably the electric light has been adapted 

-- to the most exacting requirements of the physician, sur- 
geon and dentist. 





A CONSIDERABLE portion of our space in this issue is de- 
voted tothe report of the investigation of the telephone 
interests in New England, now being made by a com- 
. mittee of the Massachusetts Legislature. The evidence of 
Messrs. Forbes, Ingham, Glidden and others will be read 
witha — deal of interest. 


— — 


— to be no manner of doubt as to the suc- 


% 


i geas. Of the Electrical Exhibition .at Paris,-under the 
»* auspices of the International Society of Electricians. Al- 


On 





though there are few novelties, one exhibit is described as 
attracting great attention—the Gérard incandescent lamps, 
of a power up to 800 or 1,000 candles, and of a remarkable 
efficiency. 


AFTER all, the certainty that England will have cheap 
telegrams this year is not so very great. It is said that 
there is every probability that an amendment to the Tele- 
graphs Bill will be offered. in favor of free address, as 
against the proposed syetem of charging for every word, 
to which we referred editorially last week. Should the 
amendment be adopted the bill murt be abandoned. As 
the bill involves a loss of revenue, it is unreasonable to 
suppose that the government would object just now tothe 
killing of it, 





THE recent fluctuations in the provision market have 
done more to break up the “bucket shops” than ali the 
efforts of the exchanges, and from all parts of the coun- 
try have come reports of the losses they have sustained 
and of their failure. But it will not do to be very san- 
guine as to their permanent suspension. They will soon 
find a new lot of fools for customers. _It is significant of 
the extent to which this gambling business is carried on 
that one of the New York bucket shops that went under 
had no fewer than 67 branch offices throughout the 
country. 





A sur to foreclose its mortgage of $10.000,000, held on 
the Bankers & Merchants’ Telegraph Company, has been 
brought by the Farmers’ Loan and Trust Company in this 
city. It is alleged that the concern is thoroughly insol- 
vent, and that nothing can saveit. This collapse is, in 
truth, one of the most remarkable of the time, and would 
have been the subject of much livelier interest if it had 
not been eclipsed by other failures at the time of the 
panic. The price of the stock last April was about 120; 
to-day it is nominally quoted at from 2 to 3. And yet 
the company was seriously regarded by many as the most 
formidable rival that the Western Union Company would 
have to deal with in coming years. 

THE Commercial Cable Company has displayed the most 
praiseworthy enterprise throughout, making plain its 
resolve to spare no expense for good work and a complete 
system. It has now been engaged for some days in putting 
underground its wires from down town up to Harlem, and 
thence out to Westchester, connecting with the lines 
already up. But while the work is being done neatly and 
expeditiously, it is absurd for the Herald or any other 
paper to take it as a text and preach sermons from it to 
the other electrical companies in New York. To put these 
land fines underground is comparatively easy, causing no 
interruption to traffic in the down town streets, but it 


‘| would be an undertaking of a very different character to 
7% | put all the electric systems, all over the city, underground 


at one and the same time. 





THE retirement of Mr. Cyrus W. Field, after half a 
century of public life, will be a source of regret to many 
jn the electrical world. Commencing as a clerk for 
Stewart at a dollar a week, he has earned his place as a 
millionaire. Twenty years after his humble start we saw 
the Atlantic Cable finished, owing principally to his untir- 
ing energy and perseverance, and the City Hall in this city 
proclaiming in hundreds of gas-jets, ‘Honor to Cyrus 
Field.” Later, as national recognition, camea gold medal 
from and the unanimous thanks of Congress, and then the 
knighthood, which he virtually declined, and which Cap- 
tain Sir James Anderson, of the *‘ Great Eastern,” received 
from Queen Victoria. Relieved now of the personal cares 
and responsibilities which have weighed so long upon him, 
Mr. Field may live a long and honorable life in private. 
Mr. Field should rank in the history of the telegraph with 
Professor Morse, Amos Kendall and William Orton. 





WITHIN the last month or two, cable items of the follow- 
ing nature have cropped up quite frequently in the papers: 
“‘The telegraph line between Meshed and Teheran is 
broken. Sir Peter Lumsden is thus prevented from com- 
mupicating direct with London.” It is not unreasonable 
to suppose that Russia or-some of her friends in Persia 
could explain why these breakages occur so opportunely. 
This month, tov, a cable dispatch from Spain stated that 
the wires had been cut between Madrid and Sara- 
gossa, by persons unknown, and that in consequence 
rumors had been afloat as to a military outbreak in the 
north of Spain.. The rumors were declared to be without 
foundation, but had the rising taken place, the interrup- 
tion of telegraphic communication would have greatly 
helped the insurgents. The fate of Spain was perhaps at 
stake, just as the fate of two great empires now hangs on 
the thin wire running through Persia to the heart of Cen- 
tral Asia. 

WE publish to-day a statement laid before the aldermen 
of this city, purporting to show the relative cost of light- 
ing New York with gas and the electric light. The en- 
deavor is made to prove that the total excess of the cost 
of 2,740 arc lamps for the streets would be at least half a 
million dollars more than that of gas lamps for the same 





area, As a reply to this, the electric light companies 
can point to the vastly superior illumination of the 





thoroughfares in which their lamps burn, and can 
refer to the opinion of the police authorities that 
every new arc lamp is equivalent to an additional 
member of the police force. Besides, the people 
want the electric light, and know only too well that 
it will not do to leave the gas companies without 
competition. The greater the use of electric lights, the 
lower the price of both electricity and gas will fall, Euro- 
pean capitals envy New York its liberal display of arc 
lamps. 





THE generous action of the Central & South American 
Cable Company and the Western Union Telegraph Com- 
pany in transmitting, on Sunday last, April 26, all family 
and social messages of officers of the United States mili- 
tary and naval forces between Panama and their homes, 
was evidently appreciated by the officers in question as a 
great convenience, and by the people here as a public- 
spirited piece of business, The only regret is that both 
companies did not extend their courtesy to the Jack Tars 
as well as the officers. Of course, as the latter naturally 
availed themselves of the opportunity, and sent over 200 
deadhead messages, they monopolized the cable for one 
day, but the companies might choose a ‘Sailors’ Day,’ 
and see how gladly the Blue Jacket would telegraph home 
to his Black-eyed Susan to say he was well and just dying 
for a fight. Meantime the thanks of the public are due to 
the Cable Company and the Western Union for their 
liberality. 

Ir General Barrios, late President of Guatemala, had 
issued ten years earlier his famous ‘‘ Union Decree,” of 
Feb. 28. 1885, when there were no telegraphs to speak of 
within a thousand miles of Central America, he would 
certainly, with his cool calculation and reckless, bold 
spirit, have carried all before him and become Military 
Dictator of Central America. But the telegraph frustrated 
his plans. The ‘‘Union Decree” was flashed instantly to 
all the world, and Barrios, knowing that, felt it to be 
better policy to wait and see what the world said—by 
telegraph. The famous ‘‘Menacing Dispatch” came at 
once from President Diaz, of Mexico; and then General 
Bogran, of Honduras, dissented—by telegraph; and finally 
Barrios found his Brutus—by telegraph—in Zaldivar, of 
Salvador. Deserted thus on all sides, nothing was heard 
of or from him until his corpse was dragged from the battle- 
field. The telegraph balked his plans, and therein lies the 
lesson. The battles of New Orleans, fought in 1815 although 
the treaty of peace was signed at Ghent in December, 1814, 
and of Toulouse, fought while the couriers were galloping 
south with the news of the peace negotiations already 
sigued, only add to the story of how life may be saved and 
empires preserved by the telegraph. Another passing ex- 
ample of the utility of the telegraph is the spectacle of W. 
H. Lennox Maxwell, the murderer of Arthur H. Preller, 
at St. Louis, slumbering in fancied security on the high 
seas, between San Francisco and Australia, while his rec- 
ord as Maxwell, D’Auquier and Brooks is being pub- 
lished here far and wide, and the police wait with open 
arms to receive him as the tempest-tossed steamer comes 
into port. 





ABour fifteen months ago the electric light was installed 
in the Prince’s Taeatre, London, the plant consisting of a 
Clerk gas-engine, a Siemens dynamo, fifty-seven 4 horse- 
power Faure-Sellon-Volckmar accumulators and three 
hundred and seven 16 candle-power Swan Jamps. During 
the first year, now reported upon, the engine was 
run 2,985 hours, and the lamps burned for 1,340 hours. 
The total working cost for the year was about 
$2,200. As to the result, Mr. Edgar Bruce, the pro- 
prietor, says: ‘‘I can certify to the most satisfactory 
working of the electric light at the Prince’s Theatre dur- 
ing the past twelve months, It has never failed on any 
one occasion, owing to the working from accumulators, 
instead of direct driving, and the light is thereby rendered 
perfectly steady.” Thisis a most satisfactory experiment, 
and ought to inspire confidence anew in the availability of 
secondary batteries. Mr. E. L. Berry, the electrician in 
charge, says that in the first six months not one of the ac- 
cumulators was touched. During the last half of the year, 
eighteen required attention, eight of them being repacked 
with new positive plates. He describes the general condition 
and result as follows: ‘* Among the positive plates (posi- 
tive-pole plates) taken out, a great many were found to 
have lost as much as from 35 to 40 per cent. of the paste 
out of them, while the negative plates (negative-pole 
plates) showed no signs of depreciation whatever. After 
twelve months’ work the boxes showed no signs of leaking, 
and were all in very good condition. Each box contains 29 
positive and 30 negative plates with gun-metal connections. 
They are coupled up in series, and there are 49 or 50 
in circuit during the time the lights are on, the rest 
standing by as a reserve. The dynamo, asa rule, is run 
during discharge of the boxes, though the boxes have 
stood discharge without the machine, for supplying the 
whole of the lights, during the performances on five dif- 
ferent occasions.” With respect to the lamps it is interest 
ing to note that they were used everywhere. It goes with- 
out saying that the light was highly appreciated by the 
patrons of the theatre, and that the tasteful, delicate orna- 
mentation of all parts of the stage and auditorium re- 
mains untarnished. 
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Electric Transmission of Energy.—II. 





BY W. M. SCHLESINGER, ELECTRICAL AND MECHANICAL 
ENGINEER. 
In the last article the following formulas governing trans- 


mission of power by means of electricity were found: 
I wW=HJ+w. 





E— E 
im, OO. = Rp C=R 
TIL EC, =eC,+RO,*;W=EC,. 
IV. w=eC;,. 
And for maximum work: 
—— — 1 . on lo 
w= Gre= gi a= 5e. 


As was pointed out before, and as these formulas show, 
not all the work put into the generator will be recovered 
through the motor. In the following I will still assume 
both generatorand motor to be perfect—that is, transform- 
ing energy of one form into another without loss. Of course, 
in practice this will not be the case, but the nature 
and amount of such losses are known to all good 
dynamo-makers, who, therefore, also know by what 
means they can be brought down to the lowest 
limit. Moreover, it would be very difficult, if not 
even quite impossible, to give formulas covering all 
these sources of loss. But experience has given us empiri- 
cal formulas and numbers, which I will take into account 
at the proper place. But, aside from these losses, part of 
the energy is lost in the circuit, being that part which is 
necessary to force the current through this circuit. The 
rest of the energy will appear as useful work in the motor 
(assumed to be perfect). Now, the efficiency of any system 
is the ratio of the useful work to that spent in producing 
it; that is, if 7 stand for the efficiency of transmission, 


— di Tr case 
ee in ou 
w ec, : 
= w= Fo) > 
e 
— 


According to this equation, the efficiency of transmis- 
sion is as the ratio of the electromotive forces. This again 
shows that Jacobi’s law of maximum activity has nothing 
to do with the efficiency. The counter electromotive force 
e can range between the limits e = 0 and e = E, at the same 


time will range between 7=Oand7=1. If e=0,then 
n =0 too; ife = E,theny = 5;ife= E, theny =1. In 


the first case, the motor will be doing no work, as the energy 
put into the generator will be lost in heating the wires of the 
circuit. ‘With e the efficiency will gradually rise, and at the 
same time the actual work got out of the motor in unit 
time, till e = > at this point 7 = 5 that is, half the 
energy put into the generator is lost as heat in the circuit; 

the other half appears as useful work, and for e = . too, 
the motor will be doing most work. As e continues to 
rise, 7 does the same, but at the same time the work 
done per unit time sinks again, till e= E. Now, 
7» = 1, but the motor will be doing no work, and 
theoretically the generator ought to require none either; 
but in practice this is impossible, as e can never rise so 




















bh J D 
F G K 
B H 
Fia. 4. 


high that e= E. The cause of this is the résistance 
of the circuit, and, of course, the mechanical resistance of 
the armature, such as friction, etc. In practice, it is diffi- 
cult to measure the counter electromotive force e (e must 
not be confounded with the difference of potential at the 
terminals of the motor); it is more convenient to measure 
the current flowing through the circuit and the difference 
of potential at the terminals of the generator, and, know- 
ing the resistance of the generator and the other part of the 
circuit, the electromotive force of the generator is easily 
found, and equation II. will givethe counter electromo- 
tive force. 

These relations between counter electromotive force, 
efficiency and work per unit time can very easily be 
shown graphically with the diagram used by Thompson. 


ture of the motor cannot move with the necessary speed, 
and therefore the counter electromotive force is very low. 
Fig. 4is the diagram of another case; A B again is equal to 
E, BF =e. The work spent in the generator is, therefore, 
again represented by the rectangle A F D K, and the use- 
ful work by G HC K. It is easy to see that in this case 
the efficiency represented by the ratio of the two rectangles 
is far superior to that represented by Fig. 8. Whereas in 
Fig. 8 F Bis 14 of AB (i. e., E = 8e), and in consequence 
rectangle G A C K is one-third of A F K D, the efficiency 
being therefore , in Fig. 4 F Bis two-thirds of A 
B (that is, 2 FE = %e), and, therefore, rectangle G HC K is 
24 of rectangle A F K D, making the efficiency 7= *s. In 
this case, therefore, although only half the work has been 
put into the generator, the motor is doing exactly the same 
amount of work as in the case represented by Fig. 3. 
In the expression for the efficiency 


e 
7 = E’ 
there is no term representing the resistance R, This proves 




















A . D 
F SG K 
B H Cc 
Fig. 3. 


clearly that theoretically there is no limit for this system 
of transmission, and that the resistance of the circuit, or, 
what amounts to the same thing, the distance between the 


two stations, may be ever so large, so long as 7 is kept 


constant, the efficiency will always be the same. In prac- 
tice, of course, a limit exists, because if we make R larger, 


constant, a smaller current would flow through the cir- 
cuit, as will be seen by referring to equation II. 

This equation may be written 

C; R=E— e; 

E and e being the same, E—e is constant; altering R, 
therefore, will alsoalter C,. The result is, that E C, would 
be smaller than before, and, consequently, if the resistance 
is made larger the electromotive forces will also have to 
be increased. 

Again, if we keep the resistance opngtant, but alter the 
electromotive forces, keeping E— e constant, then, accord- 
ing to equation II. the current C, will be constant too. 
In equation III. the term R C,* represents the amount of 
energy lost as heat in the circuit, and as it only involyes 
R and C,, it follows that if these remain the same, the 
former will not vary with the varying electromotive 
forces. But, on the other hand, making Z and e larger also 
makes the amount of energy transmitted and the amount 
transformed into useful work larger. Diagram 5 shows 
this graphically. 
On comparing it with Fig. 4, it will be found that 
J GK D, representing the heat wasted, is the same in 
both cases, but the rectangles AF KD and HG KC 
are larger in Fig. 5 than in Fig. 4. More energy has there- 
fore been transmitted ; but as the losses are the same, the 
efficiency in the case represented by Fig. 5is larger than 
in that represented by Fig. 4. The amount of energy, 
therefore, that can be transmitted over a circuit having a 
given resistance is again theoretically without limit, and 
the Jargerthe amount of energy transmitted the larger 
will be the efficiency of transmission, if Z — e is kept con- 
stant. 
Let EZ, for example, be 200 V.,e = 150 V., and R = 10 
ohms ; 


then E—e = W# 
and Gg = ——— = 5 amperes. 


The amount of energy put into the generator is 
W = EC, = 1000 watts; 

the useful work is 

wre C= = 750 watts ; 

energy lost as heat, 

HJ = RC,* = 250 watts; 

the efficiency is 
po 8 
a + 

Now let 


E = 400 V., e = 350 V., and R again 10 ohms; 
then 





Let A B (Fig. 3) again be equal to E, F B= e, and the lines | 
F K J H drawn as before; then, R being constant : 
AFKD= E(E—e=W | 
GHCK=e(E—e@= 
The efficiency of transmission will then be as the ratio 
of these rectangles, and the work lost in heating the circuit 
will be represented by JG K D,as AF JG is equal to 
GHC K. 
This diagram therefore represents a case in which either 
the load puton the motor is too large or the armature not 
properly geared to the rest of the working parts (in an elec- 





C, ⸗— —264. 


10 
W = EC, = 2000 watts. 
w=-eC, = 1750 watts. 
HJ = RC,* = 250 watte 
a @,: ..-¥ 
1*= 3" mS 
We have now put into the generator double the amount 
of energy ; of this the same amount is lost in heating the 
circuit, and the efficiency has risen from 4 te }. 
This clearly shows that it is always more economical to 
use small currents with high electromotive forces, the more 


and 


tric locomotive, tothe wheels), The result is that the arma- 


keeping E and (in order to have the same efficiency) e 










practice the electromotive force cannot well be made 
higher than 3,000 V., the highest limit, I think, used in 
this country. Of course, so high an electromotive force 
would not do for every case; if the circuit can be run on 
insulators high enough to be out of reach of passengers, 
as the electric light leads are,,3,000 V. might be used; but 
with electric railroads the case is different, for although 
the conductors can be so placed or insulated as not to 
endanger life, or even give the slightest shock to those cross. 
ing the track, yet the leakage from one lead to the other 
would be too large. What electromotive force is best for 
any particular case must be decided by the engineer, as it 
depends to a great extent on the system he intends to use. 

Sir William Thomson has given a formula for comput- 
ing the most economical section of conductor, which may 
in some cases be used with advantage, although it is not 
adapted to all cases; but here again it must be left to the 
engineer to decide when to use or how to modify the 
formula. 

The resistance of any circuit may be expressed by the 
formula, 


R= J tr, 
8 


I representing the length of the conductor, s its cross- 
section, and r being the specific resistance of the metal 
used—that is, the resistance of a bar 1 metre long, and 
having a cross-section 1 square millimetre. 

The loss of energy through heat, expressed in M. Kigr. 





S. units is sos! ine 
r 
salted < Gad p tg 
or for unit length (1 metre), 
Cr 
HJ= 50.81" 


Now there are 31.5 x 10* seconds a year, but the cur- 
rent is only used part of this time—that is, for 31°5 x 
16* x p seconds only (where 0 < p < 1). 
* amount of energy, therefore, lost in one year is: 

— _ 31.5 x lo xPCer 

7 9.81 s y 
Let P stand for the cost of one horse-power per year, 
then the cost of one unit of work 8S. Kigr. M. system) 
will be 





P — 
31.5 x 10° x 75’ 
and the cost of A. units—that is, of the amount of 


energy lost in a conductor 1 m. long aad with eequare 
mm. cross-section will, be 





L= — ⸗ 

9.81 x 75 xs" 
Now, if interest on investment capital be taken af ¢ per 
cent. a year, and the cost of one ctibic metre of the rial 
be v, then the cost of a conductor one metre in — and 
8 square mm. cross-section will be 




















Li'=svi10-* ¢ 
, PpOr 
° 1— é 
The total is : L+L O81 x texet 1% e 8. 

A J D 

F G K 

B 

Fia, 5. 


This will be a minimum if L is equal to L'—that is, 
Pp C r 
9.81 x 75 x @ 
from which equation we get 
PpCr 
* V sarx 75 xX 10° xXve 
or if ec = 5, 


s = 162.56 C AP, 


Up to the present we have assumed that only that 
amount of energy is lost which appears as heat in the cir- 
cuit; but there is another source of loss due to the leakage 
of current between the two conductors. With currents 
of low tension this is not perceptible, as the insulation can 
easily be made perfect; but on long lines and with high 
electromotive forces this loss may be so large as to lower 

the efficiency somewhat. 

It will now be necessary to say a few words ubout the 
resistance and effiviency of the different parts of the cir- 
cuit. The circuit consists of three different parts, and 
they are: the generator, the conductors, and the motor. 

Letting r, stand for the resistance of the generator, r, for 
that of the conductors, and r, for that of the motor, then 
the resistance of the * will be: 


=v 10-* ce; 








Pp r 10 
= ON oa x GB xX eC 

















R=rj+ts+. 
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THE EXHIBIT OF THE BRUSH ELECTRIC COMPANY AT | tensive wus the plant, and so varied its features, that new 
THE INTERNATIONAL ELECTRICAL EXPOSITION | and interesting subjects for contemplation were constantly 
PHILADELPHIA. . appearing. Scattered through the great hall around pillar | tem displayed, aud the small incandescence lights, though 

To the intelligent visitor, as well as to the student, the | and buttress were myriads of Jamps, large and small, bear-! giving out the same intensity, were of altogether different 

Brush exhibit was a constant source of attraction. So ex-|ing the legend, ‘‘ Brush system.” But to understand their | (Continued on page 277.) 


character, a mere glance would not suffice; the large lamps 
differed in important essentials from those of any other sys- 
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CHANGEABLE SPEEDS. 

It is beyond question that our present method -of changes 
of speed of lathes, drills, milling machines, planers, and 
other tools where changes of speeds are required is a crude 
one, and unworthy of present mechanical capability. At 
the best, our changes are made by moving the belt from a 
large driving pulley to asmaller driven pulley,or from a smal! 
driving pulley to a larger driven pulley. But each of 
these changes involves a positive and unalterable degree of 
change of speed. It must be “Hobbs or nothing.” A 
graded pulley may range thus in diameters: 6 inches, 8 
inches, 10 inches, 12 inches. Suppose the spindle speed is 
200 revolutions per minute, the small delivering pulley 
would give 300 feet per minute, the next 400 feet, the next 
500 feet, and the last 600 feet. Between these changes of 
100 feet per minute there are no intermediate speeds, It 
must be a change of 100 feet per minute. This is a favor- 
able estimate of the changes of graded pulleys; it is seldom 
the grades are so near or that they range in the proportion 
stated—6 inches to 12 inches. Generally the total range of 
change of speed is much below these two proportionate ex- 
tremes. 

Now there is no theoretical reason, and no mechanical im- 
pediment, or hinderance, to sucb an arrangement of changea- 
ble speeds, for at least some of our machine tools, as shall 
greatly increase their usefulness. But our machine tool 
builders appear to run in ruts—sbop ruts—and are slow to 
adopt a new thing and slow to adapt an old thing. Some of 
our light lathes and our Jight upright drills, which are fed 
by hand so as to be properly called “‘ sensitive,” would have 
their usefulness greatly increased if the speed could be as 
exactly and designedly governed and regulated as the feed 
can be. 

There is in use for the potter’s wheel, and also for the 
sewing machine, a mechanical device that will give a long 
range of speeds without any sudden and abrupt changes. 

It is a simple device—a rotating disk twenty-four, thirty- 
six inches or larger in diameter, and across it from center 
to periphery extends a shaft feathered (with fixed key) the 
entire length. On this shaft traverses a sliding roll or small 
pulley controlled by a forked guide attached to a lever 
moved by hand or foot. The roll has a bearing by spring 
on the turned face of the disk, which revolves at a constant 
speed. If the roll is near the hub ofthe disk, its speed may 


. 2] not be fast; but if it is guided too near the rim of the disk, 


its speed is correspondingly increased. 

Suppose the disk to be 36 inches in diameter,and allow four 
inches forahub. The driven wheél at the nearest point to 
the hub—say six inches—will have a speed (at the initial 
speed of 200 revolutions per minute) of 300 feet per minute. 
If the driven wheel come’ away from the hub, or the six 
inches around it, to 16 inclies beyond, it will bave a speed 


232/ of 800 fect per minute. But better than these extreme 
1| changes is the fact that any speed, from the initial 300 feet 


to the extreme 800 feet, can be had and be maintained. This 
is not possible with exact graded pulleys. And more than 


2 this, there need be no stoppage of a machine or shifting of 


belt to effect all these changes; a movement of the foot on a 


as | treadle or the hand on a lever wilkdo the business. The 


lever that guides the friction wheel across the face of 
the disk can be made to be secured or latched at any 
point to make a constant velocity, and the degree of ve- 
locity between the slowest and the fastest may be controlled 
exactly. The position of the driving disk and its shaft is 
immaterial. I have seen it on a horizontal shaft driving an 
upright shaft, and ov a vertical shaft driving a horizontal 
shaft. The friction roll may be made of disks of raw hide 
or of Jeather, or be of hard rubber—the latter not to be 
used in oil, but is unaffected by water. There is no ques- 
tion of the utility of this device as already used, and there 
seems to be no insuperable obstacle to its adaptation to 
small upright drills and other smal) machine tools, 
— — — — 
AUTOMATIC TORPEDOES. 

During a war, where it is waged partly on navigable 

waters, fixed torpedoes have proved, in some cases, effectual 





rage | in preventing or at least delaying the approach of an 


| enemy's ships. But the torpedo branch of naval service bas 
SS | long ago extended to the offensive, and there is no ma- 
chinery in existence that has more certainly and abundantly 
proved the resources of the machinist than that which isem- 
| ployed in the working of the offensive automatic torpedo. 
| As an illustration take the Lay-Haight torpedo. This is a 


- 7) | cigar-shaped vessel thirty feet long and perhaps thirty inches 


diameter in its central and largest portion. It carries a 
charge of an explosive iv its forward end sufficient to blow 
the largest and strongest ironclad that ever floated to “ king- 
dom come.” In the after compartment and all amidship 
are the generator, the engine, the steering apparatus, and 
the propeller shaft, and at the outer end the propeller. Ad- 
justable rudders determine its depth under the water and 
direct its course. All the machinery is of the very best 
construction; no expense is spared for exact and perfect 
| workmanship. From the shore, or from an anchored ship, 
one of these destroyers can be sent a mile, one and a half 
| Iniles, or even two miles, being guided in its course by the 
operator at the fixed starting point, by means of wires and 
electricity. The torpedo can be sent at a speed that abso- 
_lutely prevents preparations to defend against it, even if any 
‘ordinary defense was possible. 

At the works of the Pratt & Whitney Company, Hart- 
| ford, Conn., there is now being built, under the direction 
mz Of Mr. George E. Haight, one of his torpedoes that is to be 














submitted to a foreign government for approval before the 
award of a contract fora number of these naval weapons. 
This one is being made of sheet copper instead of sheet steel, 
the material of which most of the Lay-Haight torpedoes 
has heretofore been made. The engines which are to drive 
the propeller are six in number, or rather the engine is a 
group of six cylinders working synchronously with a speed 
that will develop about 1,000 revolutions of the screw pro- 
peller per minute. It is calculated and confidently believed 
that the speed of this torpedo will be almost if not quite at 
the rate of twenty miles per hour at a depth below the sur- 
face or from thirty inches to forty-eight inches. A distance 
of two miles will be traversed in six minutes, giving little 
opportunity for the crew of a hostile vessel to take defen- 
sive measures, even if they could detect its starting and de- 
termine its approach. The motive power of the engines is 
carbonic acid gas. 
— — — — — 
BALDNESS.—ITS PREVENTION AND ITS REMOVAL. 

,, The mode of formation and growth of the hair is now so 
well known that there can be no question as to the cause of 
baldness. It is produced by a failure of normal nutrition 
in the papille at the base of each hair follicle. Imperfect 
work being done in the capillaries, which are bere richly 
distributed, the cells which constitute a bair shaft are not 
formed in their due proportion, the old shaft thus feebly 
sustained becomes loose and drops away, leaving nothing in 
its place. This failure of nutrition may have a sudden cause, 
of which the effect will be but temporary. For instance, an 
attack of typhoid fever often leaves the papilla of the scalp 
so much enfeebled that rapid baidness ensues. The papille, 
however, still retain their vitality, and as the system regains 
its strength they quickly recover their potentiality, and the 
hair comes again, perhaps thicker than before. 

In the same manner certain cutaneous affections may 


‘| cause the hair to fall by an action on the papilla which is 


but temporary; in such cases recovery, perhaps with assist- 
ance, perbaps without it, is possible. In the great majority of 
instances, however, where the head is bald the failure of 
nutrition of each papilla has come on so gradually, and has 
continued so Jong, that the papilla no longer exists; it has 
passed away by atrophy; its capiJlaries have become oblite- 
rated, and even the follicle itself no longer constitutes a de- 
pression in the cutis, and the scalp has the smooth and 
shining appearance which we so well recognize. 

It is easy, therefore, to see that in such a condition as 
this no renewed growtb of the hair is to be expected, for the 
anatomical structure which caused its development and con- 
tinued it bas ceased to exist, and the countless remedies which 
are so freely advertised as being able to rejuvenate bald 
heads are utterly of no avail. They serve only to illustrate 
the greed and the impudence of the inventors, as well as the 
credulity of the purchasers. But such is the desire to escape 
the appearance of *‘ growivg old” that no doubt they will 
bold their ground for all time to come. 

But now arises the question, Cannot the application of 
the various agents to the scalp, at the time when the hair is 
beginning to lose its hold, be of service in stimulating the 
follicles and papille into renewed and permanent vigor? 
To this question it is not possible, on theoretical grounds, to 
say no, absolutely; but in practical fact that is the only true 
answer to give in the vast majority of cases. The cause of 
the falling of the hair has been already stated, and safe rea- 
soning tells us that our only hope can be in that which can 
restore the failing vitality, and we well know that we should 
not expect to secure this on any otber part of the skin by 
filthy oils and washes. Proper cleansing of the scalp is as 
important as it is of all other parts; nothing else should be 
applied to it but common sense. 

There can be little question that the continued close cov- 
ering of the bead with bats and caps is one very constant 
cause of baldness. Women, in our own communities, sel- 
dom lose their hair, except from sudden causes; and among 
those nations where the head is habitually left bare or but 
slightly covered, baldness is practically unknown. At the 
same time the beard, which is of the same class of bair as 
that of the scalp, but which is always uncovered, does not 
fail with age. A reform in our style of head gear is very de- 
sirable, but it is not at all likely to be accomplished, 

The suggestion was some time ago made in our columns 
that bald heads might perhaps be covered anew with bair by 
‘skin grafting,” 7. ¢., applying bits taken from other scalps 
and causing them to take root and spread. No doubt such 
bits migbt be attached, but the whole matter is merely a 
wild fancy without practical value. We can make “‘ skin 
grafis” take hold, but it is only where the skin is destroyed 
and the surface raw and exposed, commonly rendered so by 
disease. Assuming that some person (though it is difficult 
to believe that such a person could be found) would consent 
to have his scalp peeled away in preparation for the opera- 
tion, and then assuming that some other person could be 
found who would consent to appropriate his own scalp to 
cntting out the proper bits for the work, yet then the very 
best possible success (even theoretically) must be extremely 
imperfect. The denuded surface would heal so rapidly be- 
tween the ‘‘grafts” that no extension on their part could 
take place, and a head with small specks of hair here and 
there would be the only attainable result, 


work” is fashionable, but perbape not many would care to 
wear it in that way. 

The result of all seems to be that when baldness has come 
slowly and naturally, it bas come to stay, and our only wis: 





dom is to be content. 
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Let 1, 1, 1, stand for the losses of energy in these 
different parte, then we will have : 
1, = Cy’ ry, 
lL, = CO," 1g, 
— ee ee 1, = Cy* rs, 
and the.efficiency will be: 7= 7, X 72 X 7, and 
1 
_ £C,—C,*r;—C,* 75 _E—C, 17, —C, ry 
if ee Ri weO hts oc ea 
_ £C,—C, *r,-—C, *r,—C, sy, ay E—C, r,—-C, T,—C; Ts. 
"0 EC, —C,*1ry—C,y"t, E—C, T— Cyr, 
But C, r, isthe electromotive force necessary to force a 
current C’, through a resistancer, ; E — C, r, will therefore 
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be the difference of potential at the terminals of the gener- 
ator, and for similar reasons E — C, r, — C, r, will be that 
at the end of the conductors or terminals of the motor. On 
the other hand, C, r, gives the loss of electromotive force 
due to the resistance of the wire on the motor, but the 
electromotive force at this end of the circuit has already 
been shown to be equal to e, and if e, and e,, respectively, 
stand for the other two, then we have: 

e 


7, = “4 4s = — 5 == 
1 E’ 2 F é,’ 
on Ee ae Sc es 
and 9 wr E x es x es on E’ 


Having now found the rules governing the efficiency, it 
will be well to say a few words about the value of 7 best 
adapted to practice. The comm-<rcial efficiency of a sys- 
tem transmitting power by means of electricity does not 
only depend on the efficiency of transmission, but also on 
the amount of capital necessary to construct the system. 
That plant will certainly be the best in every respect 
which, with the smallest capital required for construction, 
will allow the highest efficiency of transmission. | It will 
therefore always be advisable, and with large plants (like a 
system of electric surface roads replacing horse cars) it will 
be a necessity first to take into consideration all available 
facilities, and to consider, above all, whether the cost of 
unit work is high enough to justify a high efficiency of 
transmission requiring a larger capital for construction; it 
requires also a consideration of the kind of insulation 
which can be used with the least cost, so as to allow the 
highest electromotive force, and from these considerations 
combined 7 is thus chosen and the whole plant designed 
accordingly. The disadvantage under which many exist- 
ing plants labor is that this has not been done ; they have 
been built for the greater part without any regard to 
theory, and the result is that many of them show a low 
efficiency. 

Although it is impossible to give values for 7 covering all 
cases, certain limits can be given which will do for most 
ordinary . As far as my experience goes, I would 
fix these limits at between 70 per cent. and 80 per cent. 
But for most purposes I have found that making 7 = 75 per 
cent, will give the best results; 80 per cent. can, of course, 
be obtained in practice, but unless the distance is small, or 
the cost of unit work very large as compared with the 


an efficiency. On the other hand, where the distance over 
which power is to be transmitted and the cost of material 
are very large, whereas work can be produced compara- 
tively cheaply, 7 may be made even as low as 50 per cent., 
as then most work will be got out of the whole plant. 
But 7 ought never to be made lower than 50 per cent. 
(N, B.—y stands for the efficiency of transmission.) 

As the resistances of generator and motor have a great 
influence on the efficiency of the system, several rules 
have been given to determine them. One of these is to 
make the resistance of generator and motor together equal 
to the resistance of the rest of the circuit. The best rule, 
I think, is to make their resistances as low as is consistent 
with the required electromotive forces, as this will allow 
the thinnest wires for the conductors. 





Portable Electric Light Plant. 


The ability of the electric light to adapt itself to cir- 
cumstances, as it were, receives an additional proof almost 
every day. Operations which were formerly impracticable 
can now be performed by the aid of the soft steady light 
of incandescent lamps or the brilliant illumination of the 
arc light. For purposes of construction, especially in war 
time, it has now become a part of the regular army and 
navy equipment, and it has on more than one occasion 
given proof of its value. Recently, the war in the Soudan 
has again called it into requisition for the purpose of re- 
moving obstacles due to the climate of lower Egypt. The 
railway now being constructed from Suakim to Berber is 
to be built by night, when the temperature will be such as 
Europeans can endure with tolerable ease, while during 





ELECTRIC LIGHT ON THE SUAKIM RAILWAY. 











Cost of material, I would not advise the adoption of so high 


the heat of the day they can take their rest. 
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To carry out this arrangement there have alreidy been 
supplied two complete installations for electric lighting, 
and as will be observed from our illustration, for which we 
are indebted to Engineecrin7, the arrangement is very com- 
pact and well adapted to the requirements. 

The engine, boiler and dynamo for each set, as well as 
the supports for the lamps when not in use, are all neatly 





rent from any particular lamp without interference with 
any of theothers. Thedynamo machines are of the Brush 
type and are driven by Parsons patent high-speed engines. 
The boilers are of the locomotive type and are supplied by 
means of a feed pump with water from a tank fixed under 
the dynamo machine, which latter by this means is also 
kept cool during work. The carbons of the lamps are 
arranged to burn for a period of 16 hours. 
— — — ere —— — 
Another Underground Conduit. 





Our recent issues have contained descriptions of various 
underground conduits exhibited at Philadelphia, the diver- 
sity of which would seem to have well-nigh exhausted the 
field of invention. But we have to record still another re- 
cently exhibited in this city, which presents certain nov- 
elties and apparent advantages. 

The conduit consists of a wooden trough 6 inches square, 
in which, at proper intervals, discs of fibre are placed. 
These discs are perforated, and through these perforations 
paper tubes are drawn, which are held in place at prop- 
erly spaced intervals. In the experimental installation 
shown there were sixty-four tubes so placed. 

The paper tubes being in position, the interstices between 
them and all parts of the trough are filled up with a com- 
position of asphaltum, which, when hard, forms a solid 
mass, keeping the tubes rigidly in place and preventing 
the access of moisture. 

The tubes as shown are about 14 inch in diameter, and 
the wire is No. 12. This gives an ample air space sur- 
rounding the wire, and induction is provided against by 
winding the paper tubes with metal-covered tape. 

A manhole was also shown, giving « good idea of the 
manner in which the wires of various companies would 
be placed without interfering with one another, and at 
the same time be easy of access. Quite an ingenious and 
simple device was shown in connection with this installa- 
tion, for the purpose of getting the wires through the 
tubes. The wires are not drawn, but forced through. This 
is accomplished by passing them between two iron rollers 
covered with india rubber. By turning the rolls the wire 
is tightly gripped and forced forward, being led directly 
into the tube, where it has no chance to buckle, and it thus 
passes through to the next manhole. 

The invention appears to be quite practicable, and in the 
hands of competent men it may be developed into one of 
some importance. The system is operated by the Electric 
Underground Cenduit Company, of this city. 


ee oe 


The Brush —— Machine. 


With but one exception all the companies which entered - 
into the electric lighting field in this country started out 
to manufacture machines and Jamps for arc lighting alone. 
It soon became apparent, however, that the little incan- 
descent lamp occupied quite as important a position as its 
brilliant brother, the arc, and hence, in order to meet the 
demand, the companies made efforts to pruvide incan- 
descent light machines and lamps. 

The incandescent type of machine of each company is 
generally of the same external pattern as the arc, as the 
Brush machine exemplifies notably. Our illustration 
shows the latest form adopted by the Brush company, and 
as will be seen it resembles their arc machines in external 
appearance. The details of construction differ, of course. 


— 











BRUSH DYNAMO FOR INCANDESCENT LIGHTING. 


fixed on a specially designed light railway truck. When 
in use the lamps will be hung from iron tripods 82 feet in 
height, and placed at intervals of 30 yards along the line 
of the proposed railway. 

The tripods are made of light iron tubing jointed at the 
top and made telescopic in the middle, so that they can be 
folded together, removed and united wherever required 
with the least possible trouble. The insulated cable to 
convey the electric current to the lamps is coiled on reels, 
two being supplied with each installation. On these reels 
the cable can be run off or wound up as_required. The 
lamps, which are of 2,000 candle-power @ch, can also be 
moved forward, one at a time, from one end to the other, 
as the work of construction proceeds, a simple switch ar- 
rangement being provided for the cutting off of the cur- 





The armature of the machine is of the improved ‘“ built- 
up” type lately introduced by Mr. Brush, and the field 
magnets are compound wound, as shown. This makes the 
machine entirely self-regulating, so that any number of 
lamps may be turned on or off without affecting the brill- 
iancy of the remaining ones, the power required being 
proportionally changed. This results from the fact that 
the speed being constant the electromotive force remains 
constant, no matter what the resistance of the external cir- 
cuit may be. 

The lamps used in connection with this machine are of 
the Swan type, the 10 and 20 candle-power being princi- 
pally used. A great many of these machines have already 
been put into operation, and the results are everywhere 
highly satisfactory, 

/ 
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The Fithian Engine. 





Our attention has recently been drawn to an electric 
light installation in this city, the most characteristic part 
of which consists in the engine used to drive the dynamo. 
The object which it is sought to carry out in it is the at- 
taining of a high velocity of rotation from a slow-moving 
piston, and without the use of numerous cumbersome 
countershafts with their necessary waste of power. 

Our illustration, Fig. 1, shows a perspective view of the 
engine. The piston rod, as will be seen, is connected 
directly to a frame containing an upper and a lower rack, 
which transmits motion to the shaft by means of the 
pawls acting upon the pinion within it. This, conse- 
quently, obviates the necessity of a crank and allows the 
engine to be started and to exert its full power in any po- 
sition of its stroke, since there is no dead-centre. 

The motion so given to the shaft is transmitted to the 
multiplying gear, which is shown in detail in Fig. 2. The 
internal bevel-gear wheel C is fixed to the shaft and gives 
motion to the wheel D, which is fixed on the standards 
FF. The wheel D in its turn transmits motion to the 
wheel G at the beveled hub b. This wheel, as will be 
noted, is not fixed to the shaft, but revolves freely ona 
long sleeve bearing. The bevel-gearJ is fixed to arm H, 
and gears respectively with Gand the sleeve K, which is 
beveled atc. By tracing the arrows it will easily be seen 
that the final direction of K is the same as that of C, the 


is propelled there is being paid off a fine insulated wire, by 
means of which electric communication is kept up between 
the torpedo and the ship from whichit is projected. The 
rudder of the torpedo may thus be deflected in either 
direction by means of a current of electricity generated by 
a battery placed upon the vessel, this current at thé same 
time acting upon an indicator under the eye of the opera- 
tor, every movement of the torpedo being registered upon 
this indi¢ator, which thus makes known to those who are 
conducting the operations its exact locality and progress. 
The steering gear itself weighs about 10 pounds, and the 
whole arrangement, with magnets and batteries complete, 
about 22 pounds. 


An Analytical and Systematic Method of Inventing, 








BY EDWARD P. THOMPSON, M. E, . 
(Continued from page 126.) 

As intimated by the general tenor of the first article in 
this series,there two grand classes of inventions—namely, 
those which are fundamentally or:zinal, and those which 
are improvements upon the original, As the years go by, 
the proportional number of the first-class diminishes while 
the proportional number of the latter class increases ; the 
consequence being, even in the present age, a greater num- 
ber of what may be called derived inventions, 
By a critical and analytical search, the discovery 
is made that there are two classes of principles to be ap- 
plied as well as two classes of inventions. As an example 
of the preceding remarks, an original invention is a device 
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primary wheel. The fiy-wheel is attached to K and upon 
it also the gears are mounted for driving the dynamo. 

The engine represented in the engraving is a 8 horse- 
power, and the gear hasa motion of 31 to1. The shaft makes 
1% revolutions for every full stroke of the rack frame, so 
that 20 strokes of the piston per minute give over 1,000 
revolutions at the other end. 

The performance of this engine is quite remarkable ; in 
fact, the form of gear adopted by Mr. Fithian increases 
the power, or, perhaps more correctly, reduces the loss, to 
such an extent as to make it appear doubtful whether the 
results obtained are correct. 

The engine, which is now at work at the office of the 
company at No. 224 Centre street, this city, was recently 
indicated by a well-known engineer, the work of the engine 
consisting in driving a Maxim dynamo feeding five arc 
lamps of nominal 2,000 candle-power. The total work of 
the engine, as shown by the indicator, was 3.18 horse-power, 
from which, deducting work consumed in friction, 1.12 
horse-power, there resulted 2.06 horse-power as the work ! 
required for driving five arc lights, or .41 horse-power per 
lamp. This evidently isa remarkably good resnli. The 
lamps which we saw at the time of our visit gave a steady | 
light, fully equal in brilliancy to that of any which are to, 
be seen on regular circuits. 

Another test, made by an engineer whom we know to | 
be accurate and reliable, showed equally good results ; 80 | 
that, to all seeming, little doubt remains as regards the | 
reliability of the figures. The plant can be seen in oper- | 
ation every day at the above address, the officers of the | 
company courting the fullest investigation. 

—_—____—__9+e-@ —⸗———— — 
An Electric Steering Gear. 

A form of electric steering gear for guiding torpedoes in 
their progress towards the object of attack has been 
devised by Mr. Robert Scott, of Newcastle-on-Tyne, and it is | 
claimed for the invention that by its use the action of the tor- | 
pedo will be 1:endered absolutely certain at adistance of two | 
or three miles ; and this, too, even should the attacked and | 
the attacker be vessels traveling in opposite directions. The | 








steering gear is of course attached to the torpedo, and as it 





or process whereby one person may converse in the ordi- 
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THE} FITHIANZ ENGINE. 


nary voice with another at a distance of several miles, 
and it is observed to apply the principle that a current of 
electricity may be set into rapid vibration by the mechan- 
ical vibration of two or more electrodes inserted in the 
circuit. This is a purely scientific principle, and in the 
future will doubtless constitute the foundation of still 
further original invention. The crudest device for apply- 
ing this principle to the conveyance of sound is the orig- 
inal invention, while all the telephones which have been 
invented since the first are derived or secondary inven- 
tions. 

If a device, however crude, were invented, so that we 
could see things at a distance by means of the current, the 
device would be an original invention, and all the subse- 
quent inventions on the same subject would be derived in- 
ventions, provided the same fundamental scientific prin- 
ciple were applied both in the original and in the derived 
inventions, , 

The first device for converting motion into electricity by 
magnetic induction was an original invention, while all 
those which have been invented since, involving the 
same fundamental principle, are derived inventions. 

In the eye of the inventor, all the inventions which now 
exist are crude and need much improvement. He 
is not satisfied with the state of the art as disclosed 
by present patents. He believes that nothing is so good in 
this world but that it may be made better. It was on ac- 
count of the above considerations that our rule 7 was 
enunciated, reading thus : 

7. Decide upon one of the crude inventions, and make 
improvements upon the same.” 

Having given several hundred electrical principles and 
several scores of subjects for invention, it is only necessary 
to apply the principles to the subjects, orto present the 
subjects to the principles, according to directions already 
given, in order to devise an invention involving different 
principles from those already applied by a previous in- 
ventor. 

Just as original inventions are applications of scien- 
tific principles, so improvements are applications of 
principles, the nature of which will be best understood by 
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their immediate enunciation and consideration. They are 


not deduced from eaperiments, but from experience. In 
order to apply them, the same specific directions should 
be followed asin the case of the hundreds of scientific 
principles already given. They may be indicated in many 
cases by a single word. 

1. AUTOMATIC.—Having made a crude invention, or hav- 
ing studied the present state of inventions on any particu- 
lar subject, especially if it is in a new field of some late dis- 
covery or great invention, it may happen that there is 
some feature apparently necessitating the use of a force ex- 
ternal or extra to that which causes the device in general 
to operate; or there may be more than one feature which 
may be made automatic in its nature. To make an auto. 
matic device in some previously existing invention has 
often resulted in such an important improvement as to 
render the device a hundredfold more valuable. 

Consider the importance ef the eccentric of an engine 
and all its equivalents, and how by its means the very 
force which propels the piston regulates itself in its action 
upon the piston ! 

In the era of the invention of the telegraph, automatic 
devives under the name of telegraph relays were intro- 
duced whereby a message could be sent thousands of miles 
by the assistance of a current strong enough to send it 
only hundreds of miles. Before the relay was invented, a 
message could be sent a long distance by repeating the 
message from station to station by the agency of operators; 
but how much quicker and more accurate and convenient 
is the relay which introduced the automatic principle ! 

In sending messages long distances by telephone, the 
only way at present consists in an unreliable method 
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| which may appropriately be ‘compared to the process of 


tradition or gossip, where the message at the other end is 
very likely to be changed into a different story by passing 
through so many human ears and mouths. So long as it 
is impracticable to make’ one telephone talk a great dis- 


‘tance, let the element of the ‘‘ automatic” be introduced 


into this department of telephony. 

Perhaps one of the most interesting applications of this 
principle is seen in the electric dynamo, where the current 
is directed into the mains at each instant the various ceils 
of the armature become located in the maximum magnetic 


| field, while the coils are moving with wonderful velocity. 


The commutator, as this part of the dynamo is called, is 
the whole soul of the invention, as without it the dynamo 
would have about the same appearance, and yet it would 
be impossible to obtain a current from it except in the case 
of one or two unusual forms of dynamo. 

Instead of depending upon the faculties of the inmates 
and servants of a hotel to give warning of fires by means 
of the push button and electric bell, the wonderful im- 
provement was made in the application of the principle of 
operating the push button automatically; 7. e. by the very 
force, heat, which destroys the property. This invention 
certainly shows the persistency of man to make fire his 
servant, even when it tends to be his master, 

In all devices and processes motion or force occurs in 
the form of electricity, magnetism, heat, light, chemical 
affinity, or mechanical energy.. As a consequence, and as 
‘‘ automatic” involves the idea of the presence of farce, 
every device or process is adapted to be made automatic. 
In order to proceed systemacically, notice the following 
analytical directions and considerations : A. Because it is 
advantageous in many cases to introduce an automatic 
device, yet it is not necessarily always an advantage. As to 
whether the uses are valuable or not, can be determined 
only by making the invention first and the trial next. 

Take such a simple device as an ordinary writing peD. 
The question to be answered first by any inventor of 4 
fountain pen is in reference to the advantage of introduc- 
ing the element of the ‘‘ automatic.” While moving the 
hand from the paper to the inkstand in the writing of 4 
page, as much time is occupied as in writing a consider- 
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ELECTRIC MOUTH LAMP AND LARYNGOSCOPE. 

In diagnosing lesions of the teeth and associated parts the 
small electric lamp shown in the accompanying engraving 
will be found an invaluable assistant to the dentist, and by 
its aid the exact location of the disease may be determined. 
By the use of the appliances heretofore in vogue this could 
not be accurately ascertained, and asa consequence many 
sound teeth have been sacrificed in the fruitless search for 
the scat of neuralgic pains for which, owing to the in- 
sufficiency of the means of diagnosis, no satisfactory cause 
could be established. This lamp illumivates the oral cavity 
80 brilliantly that any departure from normality can be un- 
erringly detected; and as it is placed within the arch, be- 
hind the object to be lighted, its rays fall upon the lingual 
surfaces of the teeth while the eye of the operator is directed 
to the labial surfaces, and thus every portion of the teeth 
and gums is thrown into strong relief—the sound teeth ap- 
pearing translucent and showing no variations in texture, 
while the unsound teeth have an opaque or dark appear- 
ance. 

The lamp, E, is an incandescent electric light mounted 
permanently in a nou-conducting case of hard rubber, and 
provided with metal conductors which pass outside of. the 
smaller section of the case. The lamp is carried in another 
hard rubber cylinder, D, called the lamp holder, which is also 
supplied with metal conductors fitting those on the case, the 
two parts when adjusted being clamped together by the set 
screw, F, thereby holding the lamp firmly in its socket. 
The conductors of the lamp holder are connected to the han- 
dle, A, by hinged joints, so that almost any desired adjust- 
ment can be readily secured. This handle 1s called a resist- 
ance handle because it is wrapped with wire of a low con- 
ducting power, by which, through the agency of the ring, 
I, the flow of current is regulated. When the ring 1s placed 
at the end of the handle nearest to the battery cord, the re- 
sistance is reduced to the minimum, and the current from 
the battery flows freely to the lamp. Sliding the ring to the 
opposite end of the handle compels the current to travel 
through the wire with which the handle is wrapped to the 
ring and back again, thus forming a resistance. The con- 
nection to the battery cord, B, is made by the spring coup- 





ELECTRIC MOUTH LAMP AND LARYNGOSCOPE. 


ling, O. A non-conducting shield, G, is placed over the 
lamp globe for the double purpose of preventing the radia- 
tion of heat and of directing the light to any desired point. 
At H is a screw for breaking the circuit, which should be 
broken occasionally during a prolonged examination, and 
also, whenever the lamp is not in use, to prevent its becom- 
ing so hot as to be unbearable in the mouth. In order to 
admit of the examination of posterior cavities a mirror, set 
at an angle of forty-five degrees, is attached to the end of 


B00 pounds of carrots, 54 pounds of rye, 46pounds of wheat, 
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the guard. With this attachment the lamp forms a perfect 
laryngoscope. __ 

The battery to operate this lamp consists of three improved 
Bunsen cells having large carbons. The porous cups are 
filled with the bichromate solution (made in the following 
proportion: One-half gallon of boiling water, in which is 
dissolved half a pound of bichromate of potash; when cold, 
there are added ten fluid ounces of chemically pure sulphuric 
acid), and the glass jars with water to which two ounces of 
chemically pure sulphuric acid are added. This battery is 





specially adapted for the work required of it, and produces 
a strong current of great constancy. 

This useful device, which the surgeon and physician, as 
well as the dentist, will find of great value in the examin- 
ation of the mouth and throat, is made by The 8 8. White 
Dental Manufacturing Company, of Philadelphia, Pa. 


— — — —— — — — 
Hardening Steel Mill Picks, 


When it is desired to harden a piece of steel, 1t should be 
known to a certainty for what specific purpose the material 
is to be used; for instance, it is very reasonable to suppose 
that a tool that is made to do its work by blows, as a cold 
chisel, a knife that cuts by meansof an even, constant pres- 








sure, a tool that must combine strength with cutting quali- 
ties, or one intended for soft, another for hard work, must 
not receive the same treatment in manufacture in order to 
be good tools for their respective uses. 


Take for example the matter of mil] picks; these are or- | 


dinarily made of cast steel hardened and tempered in an 
anthracite forge. Double refined cast stee] is used, and 
should be manufactured for this express purpoce. In draw- 
ing out the steel great need of caution is essential, inas- 


much as, if the iron is not worked right, it seems realy im- ' 
possible to temper subsequently. The plan generally fol- | 
lowed by the best makers is to draw out the pick with an 
anvil and hammer, both of which have very smooth) 


faces, and the steel is heated not above a dark cherry red. 
When it comes to finishing, the best artisans claim the. 
steel should be hammered only on the flat side, and the) 
lighter and more rapid the blows the better the resulting 

tool, the blows, light and quick, being continued till the! 
steel is quite dark. For tempering, a bath 
made of two gallons of soft water and two 
pounds of salt is used; this will last for ° 
tempering a dozen picks, but some care 
is needed not to bave the bath too cold, as 
it tends to chill; hence the workman often 
dips a hot iron in his bath before he begins 
to temper his picks. When the pick is at 


each other over the dead center. 
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Acorn Bread, 

The Indians scattered along the foot-hills of the Sierra 
are a quiet, inoffensive people. They do not appear to be 
governed by any tribal laws, yet adhere to many of their old 
traditions, One or two men of superior ability and industry 
form a nucleus around which others less ambitious gather. 
Hence they fence with brush and logs a tract sufficient for 
their requirements of hay-making, pasturage, etc. Although 
they often indulge in the food of civilized nations, the acorn 
is still a favorite article of diet in every well-regulated wig- 
wam. The process of converting this bitter nut into bread 
is curious, Under the branches of a grand old pine I found 
them at work, They had shucked and ground in the usual 
manner a large mass of the acorn meats, A number of cir- 
cular vais had been hollowed out of the black soil, much in 
the shape of a punch-bowl. Into these was put the acorn 
pulp. At hand stood several large clothes-baskets filled 
with water, and into these they dropped hot stones, thus 
heating the water tothe required temperature. Upon the 
mass of crushed bitterness they”’carefully ladled the hot 
water, making it about the color and consistency of cream. 
Not a speck appeared to mix. A buxom muhala stood by 
each vat, and with a small fir bough stirred the mass, skill- 
fully removing any speck that floated upon the surface. 
The soil gradually absorbed the bitter waters, leaving a firm 
white substance, of which they made bread. I asked to 
taste it, at which they said something in their language, and 
all laughed. I asked again, avd after more laughter I was 
banded a small particle on a fig leaf, and found it sweet and 
palatable. They began to remove it, and so adroitly was 
this done that but a small portion achered to the soil. They 
spread it upon the rocks, and in a short time it was fit for 
use. This, I am told, they mix with water, put it into thin 
cakes, and bake before the fire.—San Vrancisco Chronicle, 
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HOISTING MACHINE, 

The boiler, engine cylinders, the hoisting drum, and all 
the otber parts of the machine are supported upon a truck 
resting upon wheels. The bed plate carrying the boiler and 
engines 1s formed with rear stands on which the cylinders 
are attached at an inclination of forty-five degrees. The 
stands are made with guides for the crossheads, and the rods 
are connected to the same wrist piu on the crank disk of the 
shaft, so that the engines work at right angles and carry 
The driving shaft carries 
two eccentrics for operating the valve rods of both engines 
through the medium of links. (The construction and ar- 
rangement of these parts are shown in Fig. 2.) By the 
movement of a lever the links are simultaneously shifted to 
reverse the engines. 

On the driving shaft is a pinion, attached by a feather, so 
that it can be moved on the shaft by means of a lever to 
engage with the intervally toothed rim on the end of the 
drum, The rim is provided with flanges, between which is 








a dark cherry heat, it is dipped just at the 
point, the rest being cooled in the ordi- 
nary way. We suggested mercury to a 
skilled workman as a good thing with 
which to temper, but the great trouble is 
to control this substance for this purpose; 
it makes the steel so hard that it is brittle, 
the entire edge often cracking off, so sud- 
den is the reaction. 

As to the comparative merits of Ameri- 
can chrome and English steel for making 
picks, opinions vary; though American 
stee] seems to bave the most friends. 
When English steel is used, the tool is 
heated only moderately in forging—not 
sufficient to scale—and when the redness 
leaves it is not hammered; it is hardened 
by heating to alow red heat, dipping in 
warm salt water, and tempered to a brown; while with the 
American steel it is heated to a yellowish color for forg- 
ing, to a low red for bardening, and at once quenched. 

The best weight fora pick seems to be about four pounds, 
and to be perfect should be ground only with moderate 
pressure, with plenty of water, down to the edge, but not 
sharpened on a large stone.—Midland and Industrial Gazette. 

—e— ——— — — 
Value of Hay for Stock. 

Experiments have been made in England as to the com- 
parative value of good bay for stock, with the result that it 
is estimated that 100 pounds of hay are equal to 275 pounds 
of green Indian corn, 400 pounds of green clover, 442 pounds 
of rye straw, 360 pounds of wheat straw, 160 pounds of oat 
straw, 180 pounds of barley straw, 153 pounds of peastraw, 
200 pounds of buckwheat straw, 400 pounds of dried corn 
stalks, 175 pounds of raw potatoes, 504 pounds of turnips, 


59 pounds of oats, 45 pounds of mixed peas and beans, 64 
pounds of buckwheat, 57 pounds of Indian corn, 68 pounds 
of acorns, 195 pounds of wheat bran, 167 pounds of wheat, 
pea, and oat chaff, 179 pounds of mixed rye and barley, 59 





pounds of linseed, and 880 pounds of mangel-wurzel. 








VIERNOW’S HOISTING MACHINE, 


a brake strap operated by a lever. The drum is in two 
parts, the larger portion fixed on the shaft and the smaller 
end portion fitted to slide on the shaft, the two parts being 
connected by pins in a middle head. A nut holds the slid- 
ing part up to place, so that when it is necessary to take up 
or let out the hoisting rope the nut is screwed back and the 
part. moved on the shaft, and then rotated to wind or un- 
wind the rope. The ropes pass off from opposite sides of 
the drums over pulleys, and to the platforms, so that in 
operation one platform is raised as the other is lowered. By 
this construction and arrangement the machine is rendered 
very compact, and can be conveniently operated, especially 
for supplying material to buildings in course of erection, 
and it can be easily moved from place to place. 

Further particulars concerning this machine may be ob- 
tained by addressing the inventor, Mr. G. M. Viernow, 
Room 83, 8. E. corner Olive and Fifth Streets, St. Louis, 
Mo. 
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GovEeRNoR Becoie, of Michigan, in a late address as- 
serted that he had found, from an accurate study of statis- 
tics, that 91 per cent of the crime and pauperism of the 
State came directly from the use of intoxicating drinks, 
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Stray Plants. 

An interesting botanical lecture was lately delivered by 
Prof. Rothrock, in Horticultural Hall, Fairmount Park, 
Philadelphia, on Stray Plants. The lecturer stated that he 
did uot intend confining himself to those larger plants which 
we can all see, but would embrace also a brief statement of 
those minuter forms which we never see by the unaided 
vision, and whose presence was only generally recognized 
by the evils which they wrought and by the enormous death 
rates which they induced. 

Twenty years ago or more, Bentham and Hooker, the two 
most distinguished English botanists, began preparation of 
their great book, the Genera Plantarum. It was intended to 
bring together in the natural order of their structural affinity 
all the flowering genera of the existing flora on the globe. 
What are genera or, as used in the singular, what is a genus? 
All the species of pine constitute one genus, all the spruces 
another, all the firs a third, all the cedars a fourth, and all 
these are grouped in the order of cone-bearing trees. Modern 
science teaches that all these have descended from a few 
species of parent plants, and that time and physical sur- 
roundings bave produced the variations we now see in the 
vast aggregate of plants representing the order. A study 
of the Genera Plantarum shows a marked tendency in the 
smaller orders to a localization in a portion of the globe. 
The larger orcers are, as might be expected, more widely 
spread. The very increase in the number of their genera 
implies the greater diversity of physical condition which 
they bave encountered in their descent through the ages. 
Genera are in the main more localized than the orders. This, 
too, is to be expected. Thus, for example, the genus Cras- 
sula, of 120 species, was mainly localized at the Cape of 
Good Hope. Just in the same way the asters and golden rods 
found their maximum development in our own region. 
Sometimes, however, plants would wander off from their 
birthplaces. Illustrating this, we had the hickory group, of 
which there are but ten known species. Nine of these grow 
in the United States and one in Mexico. It is strange that 
the Mexican species has a four-winged fruit, and stranger 
still that the Pecan hickory, which, on the whole, is its 
nearest geographical associate, should also show a marked 
tendency to the production of fruit of the same kind. 

Just, too, as there were in the past vast migrations of men 
who invaded and took possession of other lands after extir- 
pating the native population, so there had been such migra- 
tions among plants. The original forest on the island of 
Saint Helena had been superseded by European cone-bear- 
ing trees. Instances of the same thing on a much larger 
scale could be named. The strangest examples were where 
the same species of plaut would be found here and in Japan, 
but nowhere else. Our blue cohosh was such an instance. 
Hardly less remarkable was it that of the two species of 
podophyllum (May apple), one grew here and the other in 
the far-off Himalaya region. We have no reason to doubt 
that they are blood relatives, but how is it that one or both 
have strayed from the original birthplace? 

It is one of the unexpected things (which Professor Gray 
has so well shown) that-we have more plants here of the 
Japanese flora than Europe has, and that even the Pacific 
coast of America bas not so many of them as the Atlantic 
slope has, Europe may have received (by natural means) 
some few American plants; but, in the main, the line of 
plant migration has been from the Old World to us—from 
west to east. 

The lecturer then introduced the invisible stray plants, 
which are only seen clearly by tbe best powers of the best 
microscopes, plants that are destitute of the green color which 
makes our larger and more familiar forms self-sustaining. 
They (more than the mistletoe) are parasitic. They are the 
habitual associates of decay, disease, and death; though as 
yet it would be premature to assert that they are the causes 
of disease, yet the facts appear to point to that conclusion. 
Thus we have one supposed to be the cause of diphtheria, 
another of splenic fever, another of pulmonary tuberculosis, 
and another of cholera. Take the one last named (comma- 
shaped), i.⸗, that of cholera. 

First. It is found in persons suffering from cholera. 

Second. It is found only in the organs affected by cho- 
lera, and, therefore, 

Third, It is not found in healthy persons, 

Fourth. It diminishes in numbers as the patient con- 
valesces. Hence it is proportionate in number to the gravi- 
ty of the disease. 

Fifth. It bas marked powers of locomotion. 

Sixth. It lives and multiplies rapidly in the clothing of 
cholera patients if this be kept damp for twenty-four hours, 

Seventh. It will die if kept dry fur twenty-four hours. 

Eighth. It develops only in substances which have an 
alkaline reaction. 

Ninth. It dies when brought in contact with solutions 
which contain only a little free acid, 

These are substantially the conclusions reached by Koch, 
who has been the most careful investigator of the subject. 
Clearly they point to the following cautions in cholera sea- 
sons: Cleanliness of the person, of the clothing, and of the 
surroundings; isolation of cholera patients; destruction by 
fire of clothing and bedding used by the sufferers; absolute 
purification and frequent acidulation of drinking water, and 
the rejection of all water which can in the slightest degree 
be tainted with sewage from cholera infected districts, All 
of these conclusions are amply sustained by the experience 
which epidemics have but too largely furnished. One 
thing more the importance of this subject teaches. It is, 
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that local, State, and national health boards should be abso- 
lutely free from political restraints or from any measure of 
party expediency; that they should be invested with power 
which is final; and that they should have the support and 
active co-operation of every good citizen. 

These germs of disease then come fairly under head of 
Stray Plants, They float in the air we inhale and in the 
water we drink, And once started in their career of de- 
struction, it is possible for them to incircle the globe with 
badges of mourning. 

men 0 ——— 
TREATMENT OF DEFORMITIES OF THE NOSE. 


This is the season of the year when contests at foot ball, 
base ball, bicycle riding, fox hunting, and kindred outdoor 
sports are at their height, bringing in their train broken 
arms, dislocated shoulders, sprained ankles, and not in- 
frequently broken noses. The surgeon’s skill is called into 
requisition more at this time of year than at almost any 
other, and the cause of this results in casualties of a greater 
variety than occur to persons in their ordinary pursuits, and 
hence the doctor and s':rgeon is sometimes puzzled to de- 
termine the best meaus for treating the peculiar case before 
him. W. J. Walsham, Assistant Surgeon in charge of the 
Orthopedic Department at St. Bartholomew’s Hospital, 
London, communicates through the Lancet his experience in 
treating deformities of the nose following injury, which is 
timely, and will no doubt be found useful to the surgical 
profession. 

‘During the last few years,” says the distinguished writer, 
“I have bad a considerable number of cases of deformities of 





the nose due to injury under my care; and as the treatment 
of such deformities is but lightly touched upon in works on 
surgery, it may be interesting to some to learn the result of 
my experience. . . For convenience of treatment they 
may be divided into those affecting, first, the lateral carti- 
lages and, second, the nasal bones. _ 

“1. The Oartilages.-These may be variously bent or twisted 
to one or other side, or they may be depressed at the spot 
where they join the nasal bones, giving the nose in this in- 
stance a sunken appearance. In the former case the septum 
nasi (the ceotral column of support) will as far as 1 know be 
always found deflected in a direction opposite to that of 
the bent lateral cartilage, blocking up more or less com- 
pletely the correspoding nostril. Inthe latter case, 7. ¢., 
when the cartilages are depressed, the septum may not only 
be deflected, but also, as is unfortunately too often the 
case, fractured with lateral displacement of the fragments, 
or else dislocated from the maxillary crest. In addition to 
the deformity, therefore, there will exist the usual train 
of symptoms accompanying vasal stenosis from other causes, 
i, ¢., & sensation of stuffiness in one or both nostrils, a nasal 
tone of voice, etc. In neither class of cases will either 
operative or mechanical treatment alone suffice. The sep. 
tum must be straightened, and the lateral cartilages at the 
same time be forced into position, and there retained by 
mechanical apparatus till the septum has had time to con- 
solidate. 

For retaining the septum in position, in my earlier cases, 
IY used Adams’ retentive apparatus, modified suas not to in- 
jure the columnella. More recently I bave bad an instru- 
ment made of vulcanite, which, however, is open to the 
objection that the vulcanite is apt to become softened by 
the heat of the nose, and lose its shape and retaining powers. 
The advantages of the softer vulcanite may be obtained by 
having the blades of a steel instrument coated with this ma- 
terial. For solid ivory plags I have now substituted hollow 
plugs of vulcanite, which can be worn with greater com- 
fort, as they allow the patient to breathe through them. 
Many forms of retentive apparatus for holding the lateral 
cartilages in position were in use before I found one which 
fulfilled all the indications. At first the ordinary nose truss, 
which is fastened to the forehead by a band round the head, 
was tried. This, however, proved of little service, inas- 
much as it is liable to shift, and thus give no fixed point to 
work from, The same objection holds to the spectacle 
method of fixing the truss. At length this difficulty was 
overcome by baving a mask accurately moulded to the face, 
as shown in the accompanying wood cut. A plaster of Paris 
cast is first taken of the face, and in this the leather for the 
mask is moulded, apertures being left for the mouth, eyes, 
and nose itself. The mask when thoroughly dry is lined 
with soft chamois leather, and fits accurately to the irregu- 
larities of the face, so that no movement can take place. It 
is secured by suitably arranged straps around the head. 
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Having thus obtained a fixed point to work from in the 


mask, it is easy to bring pressure to bear upon the nose in 
any direction required by means of — springs, 
etc., attached to the mask.” 
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A Telegraphic © Contest, 

A prize contest for fast telegraphic transmission took 
place, on August 17, in the Western Union Telegraph Com- 
pany’s building. The prizes were three in number—the first 
a gold medal, the second a silver medal, and the third a 
decorated telegraph key. They were given by J. H. Bun- 
nell & Co., of New York, and the only conditions were that 
the Morse steel lever key should be the ove used. The 
prizes were for ‘‘ clearness of character and speed combined.” 
The judges of the contest were J. H. Dwight, night force 
manager; W. B. Waycott, cable manager; and E. F. 
Howell, chief operator, all of Western Union. The affair 
was in charge of Mr. F. Catlin, chief operator. 

At eleven o’clock, when the contest began, over one hun- 
dred leading operators and telegraph managers were present. 
On a printed slip was the work to be done. This consisted 
of 500 words, 15 periods, and 4 commas, in all 2,368 charac- 
ters, as published in the Operator of August 15. The mes 
sages were sent on a local circuit. There were ten contest- 
ants, all of whom did remarkable work, and at one o'clock 
the contest was finished. Shortly afterward the judges an- 
nounced their decision, which was as follows: First prize— 
W. L. Waugh, ‘‘ superior” work, each letter and character 
perfect; time, 11 m 27 8s. Second prize—W. M. Gibson, 
“* good ” work; time, 11 m.3s. Third prize—F. J. Kibm, 
‘*fair” work; time, 10 m. 32s. It is notable that not one 
of the winners is a Western Union man, Waugh belonging 
to the Commercial Telegram Company Stock Exchange, 
Gibson to the Bankers’ and Merchants’ Stock Exchange, ana 
Kihm to the United Press Association, 

The names of the other contestants, with their time, are as 
follows: J. W. Roloson, 10 m. 10 s.; L. E. Liddy, 11m 
58 s.; M. J. Doran, 11 m. 32s.; W. A. Hennessy, 11 m. 51s.: 
E. Delaney, 11 m. 52 s.; Harry Ziegler, 12 m. 29s.; P. J. 
Byrne, 13 m. 50s, 

Roloson’s time of 10 m. 10s. is the most remarkable ov 
record, but his work was too indistinct and unreadable to 
obtain a prize. He is an operator of the Bankers’ and 
Merchants’ Company, and with coaching will be a most 
formidable opponent. The prizes are quite handsome, The 
gold one is a bar from which hangs ashield-shaped pendant, 
on which are the name and date of the contest, and in the 
center the design of a hand holding the lightning. The sil- 
ver one is a bar to which bangs a round medal, the top of 
which is cut out, and in its place stands out the same design 
as the guld one contains. —Electrical World. : 

Great BRafts, 

The Cleveland Press tells the following: Two of the larg- 
est rafts of pine logs ever brought to this port, and the only 
rafts ever brought from Lake Superior, lie just outside the 
breakwater. One covers about five and the other eight acres 
of territory. The largest raft contained about 3,000,000 feet 
of lumber, and the smallest a little over 2,000,000 feet. 
There are io both rafts about 16,000 logs, ranging from 12 
to 16 feet in length. The rafts left a point on the south shore 
of Lake Superior, between Grand Marias and Grand Island, 
about 100 miles west of the Sault, a little more than two 
weeks ago. They were made up in two sections each, pear- 
shaped, and inclosed in booms. Through the rivers the sec- 
tions were towed separately, and they also went through 
the rapids in the same shape, without loss or damage. The 
run is about one mile in length, and the fall in the neighbor- 
hood of 20 feet. The entire distance from start to destina- 
tion is about 600 miles. The run from Detour was made in 
14 days, the average speed being about 144 miles an Hour. 

ae <P: Sais + Rielle 
A Pertlous Pathway. 

The travels of the native East Indian explorers, their 
stratagems and their disguises, their bazards and sufferings, 
their frequent hair-breadth escapes, are teeming with excite- 
ment. One of them describes a portion of his track at the 
back of Mount Everest, as carried for a third of a mile along 
the face of a precipice ata height of 1,500 feet above the 
Bhotia-kosi River, upon fron pegs let into the face of the 
rock, the path being formed by bars of iron and slaba of 
stone stretching from peg to peg, in no place more than 18 
inches, and often not more than 9 inches wide. Neverthe- 
less this path is constantly used by men carrying burdens, 

One of the finest feats of mountaineering on record was 
performed last year by Mr. W. W. Graham, who reached an 
elevation of 23,500 feet in the Himalayas, about 2,900 feet 
above the summit of Chimborazo. Mr. Graham wasaccom- 
panied by an officer of the Swiss army, an experienced 
mountaineer, and by a professional Swiss guide. They as- 
cended Kabru, a mountain visible from Darjeeling, lying to 
the west of Kanchinjunga, whose summit still defies the 
strength of man. 
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Burnt Umber. 

To produce this most important pigment the crude umber is 
put in iron retorts and subjected to a heat more or Jess intense. 
The result is the changing of the tone of the color to a very 
much deeper and more red brown. The drying property is 





also increased by burning. Burnt umber, with white and 
orange chrome yellow, will give a variety of shades of clear 
warm drabs. Burnt umber, with white and lemon chrome 
yellow and scarlet lake, will give a rich shade of tan color. 
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able number of words. The change of position of the 
body and its parts and the change of thought, cause an 
additional period of useful time to be lost. The force 
existing in a pen and ink 1s capillary force—i. e., one form 
of mechanical force. To let his force feed the ink into the 
pen effectually and automatically has been found by many 
to be an advantage, and more and more people seem to be 
added to those who realize the advantage of a good 
fountain pen. In the lead pencil, however, there appears no 
advantage in making it automatic in the same sense, as 
it may be used for a very long time even without any 
adjustment or change being needed, and to sharpen it 
occasionally is little trouble and occupies in the aggregate 
little time. 

B. The advantages of an {automatic device or process 
consist in its saving time or labor, or else in the accom- 
plishment of better results, or in all these points combined. 
Seek, therefore, to discover if any time is unnecessarily 
lost, or if labor is unnecessarily expended, or if better re- 
sults should be expected. Concerning automatic ‘cut- 
outs” in electrical circuits, it may be pointed out that 
time is saved because the incandescent lamp and other 
translating devices are saved. 

To employ an automatic damper for a stove or furnace 
is a saving of coal, which is an equivalent of labor, and 
its employment results in an equalization of temperature. 

C. The third step consists in determining one or more of 
the forces which may be made the controller and operator 
of the device. For examples: An automatic door or gate 
which will open at the approach of a man, vehicle or boat, 
utilizes the mechanical force of the moving object ; an 
automatic electrical instrument generally utilizes the force 
of the current ; athermostat allows the force of heat to set 
it in operation, and there is an automatic heat signal which 
shows roughly by its color how high the temperature is, 
the color changing on account of the chemical action 
which is produced at a certain temperature. 

D. Having determined the force at hand, the next step 
consists in the application of this force to the accomplish- 
ment, through a mechanical device, of the results, which 
will be a saving of time and labor. 

E. To apply this force automatically, requires a device 
— must be invented according to the rules already 

daid down for original invention—4. e., consider every sub- 
ject for invention and make automatic those which are 
not already automatic, and improve those which at present 
are; then apply practically any of the several hundred 
principles given. 

f (TO BE CONTINUED.) 
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Electric Laryngoscope and Otoscope. 





The old apparatus known as laryngoscopes and oto- 
scopes bear little resemblance to those in present use, and the 
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cause of the change naturally suggests itself. The older 
forms required either a gas or oil flame, numerous lenses 
and mirrors, and other cumbersome apparatus to direct the 
light upon the right spot. The advent of the small and 
durable incandescent lamp immediately opened the way 
for a simplification and improvement upon the methods 
before employed in examining the internal cavities of the 
body, and this change consequent on the resort to elec- 
tricity is noticeable in nearly all the instruments now 
employed for such purposes. 

One of the most important of these, the laryngoscope, 
occupies a prominent position among medical instru. 
ments, and, as such, its latest form deserves attention. 

In the electric mouth-lamp and laryngoscope shown in 
Fig. 1, the small incandescent lamp E is mounted per- 
manently ina non-conducting case or cylinder of hard rub- 
ber, and the lamp is supplied with metal conductors which 
pass outside of the reduced section of the case. The lamp 
case is carried in another hard-rubber cylinder D, called 
the lamp-bolder, which is also supplied with metal con- 
ductors fitting those on the lamp-case, the two parts 
when adjusted being clamped together by the set-screw 
F, thus holding the lamp firmly in its socket. The 
conductors of the lamp-holder are connected to the 
handle A by hinged joints, so that almost any desired 
adjustment is readily secured. This handle is wrapped 
with wire of a low conducting power, by which, 
through the agency of the ring J, the flow of the currentis 





regulated. When the ring is placed at the end of the handle 
nearest to the battery cord, the resistance is reduced to the 
minimum, and current from the battery flows freely to the 
lamp. Sliding the ring to the opposite end of the handle 
compels the current to travel through the wire with which 
the handle is wrapped, to the ring and back again, thus 




















Fig, 2, 


forming a resistance. The connection to the battery cord 
B is made by the spring-coupling C. A non-conducting 
guard or shield G is placed over the lamp-globe for the 
double purpose of preventing the radiation of beat and of 
directing the light to any point desired, while at H is a 
screw for breaking the circuit. 

Fig. 2 shows the manner in which the instrument is ap- 





Fig, 1. 


plied and the cavities which can be illuminated by it. The 
details of another similar instrument} there applied are 
shown in Fig. 3. 





In this appliance the incandescent lamp A is mounted 


on a vulcanite base B, set in a metal sleeve C. A non- 
conducting guard D, with an aperture for the transmission 
of the light rays, covers the lamp, and the guard turns 
freely, enabling the operator to direct the light as he de- 
sires. The sleeve C is connected to the metal stem of 
the handle by means of a sliding ring, and the lamp 
may thus be moved up and down or revolved around 
the stem in any position. The lamp-wires pass through 
the lamp-base, one of them being wound around 
the stem a few turns, making it a part of the cir- 
cuit; the other lamp-wire is connected with the 
gutta-percha-covered conductor, which forms a spiral 
around the stem, passing through the handle to one of the 
terminal posts. (The stem of the handle communicates 
with the second terminal.) The mirror is held by a slid- 
ing ring in clamping jaws, formed by splitting the outer 
end of the handle extension. This method of organiza- 
tion permits of the use of different sizes of mirrors. The 
handle proper is of hard wood, and is provided with a 
spring G which makes and breaks the circuit. In 
use the handle is held between the thumb and 
forefinger, the spring being pressed by the second 
finger to complete the circuit. 

The electric otoscope shown in Figs. 4and 5 is 
designed for the purpose of diagnosing and treat- 
ing diseases of the ear. It possesses the advantage 
that, while illuminating the parts perfectly, it does 
not interfere with the use of instruments. 

As will be seen, the lamp is adjustable, so that 
the light can be thrown in any direction. The hard_ 
rubber speculum is placed in a non-conducting 
frame carrying the lamp and the conductors, and 
a handle is provided (which screws on at the thread 
shown), so that after the otoscope is adjusted the’ patient 
may hold it in position, leaving both of the operator’s hands 
free for the use of instruments and the application of 
medicaments. The conducting cords are coupled to the 
posts and the small end of thespeculum inserted in the ear. 

These instruments, which are made by the 8S. S. White 
Dental Mfg. Co., of Philadelphia and New York, are evi- 
dently a great advance on the old forms, and the results 
obtained with them are greater celerity and certainty in 
curing diseases. 
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Incandescent Lamp Tests at Philadelphia. 


a 








In our issue of March 14 last we gave in detail the man- 
ner in which the tests of various types of incandescent 
lamps were being made under the direction of the Frank- 
lin Institute. We stated at that time that the efficiency 
tests were complete and that the duration tests to deter- 
mine the life of the lamps had been begun. 

As we go to press a New York morning paper announces 
in a telegram dated from Philadelphia, that “‘in the test 
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as to the relative duration of the lamps of the various elec- 
trical companies the result thus far is asfollows: Lamps 
destroyed out of twenty at the end of 305 hours—Weston, 
11; Stanley, 12; Woodhouse & Rawson, 10; Edison, 1.” 

In the absence of any official statement or report, noth- 
ing definite can, as yet, be asserted, and the figures are to be 
accepted with reserve. Standing by themselves, the dura- 
tion tests of the life of the lamps, however, tell but a par- 
tial story, and to judge by inference would, in this case, be 
manifestly unfair, We hope soon to be able to present 
the full figures to our readers, when legitimate comparison 
and full discussion will be in order. The duration test 
referred to is to last 600 hours, of which only about 400 
have passed. 





The Cost of Lighting New York Streets, 





A statement of the relative cost of illuminating the 
streets with the electric light and gas was placed before 
the New York Board of Aldermen last week by Secretary 
S. McCormick, of the Gas Commission. At present there 
are in use 647 electric lights, costing the city $165,308.50 
per annum. Resolutions passed by the Board of Aldermen 
provide for the introduction of 2,093 more, the cost of 
which would be $534,761.50. The lights nowin use dis- 
placed 8,016 gas lamps, which cost the city $52,780, or 
$112,528.50 less than is now paid for the electric lights. 
The lights which the Board of Aldermen bave asked for 
would displace 5,845 gas lamps, the cost per annum of 
which would be $93,537.50 or $441,224 less than would 
have to be paid for the electric lights. The total excess of 
the cost of the electric lights now in use and asked for 


/ 





oral Pecan — 
Pe ey ORD 6 
* * 


ee Se Te a ingh MED as 


——— 
ho — 
at 


——— 


—— Bitay — aad i 
ae ad a eas 


sae tat 


2 ae 
oe 





’ toincrease the number of subscribers in an exchange. 


176 


THE ELECTRICAL WORLD, — 











ea : — — — ft 





over gas Jamps for the same area would, therefore, be 
$553,752.50 per annum. 

The cost of the 2,093 electric lights, $534,761.50, would 
provide for 30,557 gaslamps. Ifall the lamps which tho 
Board of Aldermen ask for should be supplied, there 
would be within that part of the city south of Harlem 
2,740 electric lights, costing $700,070 per annum, and 13,- 
685 ga3 lamps, costing $232,986.50, making a total for 
lighting that portion of the city of $932,956.50. To this is 
to be added $117,630 for lighting the annexed district, mak- 

ng a grand total for illuminating the city of $1,050,686.50. 

Mr. McCormick advises against the removal of the gas 
lamps in districts now illuminated by electric light, as the 
city may some time be forced to fall back on gas. “I 
have not,” says the secretary, ‘‘ discovered any advantage 
the electric light possesses that cannot be obtained from 
gas lamps; except the instantaneous lighting.” 
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Investigating the Telephone Business. 





We give below the statement made last week by Mr. 
Wm. H. Forbes, president of the American Bell Telephone 
Company, before the Massachusetts Leg’slative Committee 
on Mercantile Affairs, dealing with the petition to have 
telephone companies in the State placed under closer su- 
pervision. 

Mr. Forbes said he appeared before hearings in 1880, 
when the act of incorporation was asked for. He was asked 
by Mr. Lilley if at that time assurance was given that no in- 
crease of rates would be made, and answered that no such 
assurance was ever given by authority by any one. 
He never heard of any such assurance being given, and it 
would have been a foolish one to make, as it could not be 
known then what the business of telephoning would amount 
to. The more subscribers there are in an exchange the 
greater the operating expenses, and consequently a greater 
tariff is necessary. The company, however, always seek 


There is a point which licensees could reach, in the num- 
ber of subscribers, where the company would lose money 
uniess the rates should be increased. Never heard of a 
limit being placed upon the number of subscribers which a 
sub-company might obtain. There is no rule or ratio by 
which the number of subscribers which will make an ex- 
change a paying one can be decided. Was probably one of 
the petitioners for the act of incorporation. The National 
Bell Company was really the petitioner for the act. The 
American Bell bought the National, and with it a contract 
between the latter and the Western Union Telegraph 
Company, which is the same contract which now exists 
between the American Bell and the Western Union, and 
it is the same that is now subject to litigation. Under this 
contract the American Bell pays the Western Union large 
amounts of money at stated periods, which represents the 
purchase by them of patent rights from the Western 
Union Company, by which the Bell agreed to pay 20 per 
cent. of royalties actually received for exclusive rights 
therein for 17 years, and also for other considerations, and 
the matter, about which there is a misunderstanding, is 
now under litigation. 

The purchase from the Western Union included the 
Edison telephone, the Gray telephone, a large number of 
telephone instruments, and certain other property. The 
object was to get possession of these telephones, as the 
Western Union claimed that their instruments comprised 
inventions which antedated those of the Bell. While the 
American Bell felt sure of their rights they did not care to 
fight a company which was so powerful and well able to 
continue the fight as the Western Union. Then it was 
necessary to join the lines into one company to placate 
towns and cities through which the wires run, and 
also for the purpose of making the business better paying 
for both companies. Since 1878 it has always been the 
policy of the company to interest local capital. He 
thought licensed companies in this part of the country 
were largely dependent upon local capital. The rea- 
son for the present depressed condition of the New 
England company was the same as that for the depressed 
condition in other companies throughout the United 
States, and also for the depression in many other kinds 
of business. Nearly all of the net earnings of last year 
were devoted to reconstruction. The net earnings of the 
New England company are about $120,000 or $130,000 a 
year, and if it were not for paying so much for new work 
afair dividend could be paid. The policy of the New 
England in continuing construction was adopted by its 
directors unanimously, they believing that it was better to 
do so than to allow the opportunity of development to 
pass by. There is very little doubt thatifa majority of 
the stockholders of the New England wished to stop con- 
struction, the American Bell directors would not have in- 
sisted upon continuing construction. Knew nothing of 
the National Bell being transferred to Mr. Ingham and his 
associates. Mr. Vail was authorized to voice the senti- 
ments of the American Bell company in some things and 
in others he was not. By no vote of the American Bell or 
instructions from Mr. Forbes was Mr. Vail authorized to 


take a seat as director in the sub-companies to pro-|a portion of the increase to the Bell, for which it received 
tect the intereste of the American Bell. Mr. Madden was 


in the employ of the company before the witness entered 
it. He is Mr. Vail’s assistant, Messrs, Ingham, Glidden 


and Downs were in constant communication with the|as to make them more favorable to the American Bell 
If Messrs, | company, 


American Bell company, but only as licensees, 





Vail, Ingham, Madden, Glidden and Downs combined to 
purchase licensed companies, it was done without the 
authority of the Sell. Never heard any complaint made 
by Messrs. Vail, Ingham, Madden, Glidden and Downs 
about earnings of the Boston & Northern company. 
The purchase of the Boston & Northern company by the 
gentlemen mentioned was approvedin a general way by 
the American Bell company. The Bell directors did not 
authorize Mr. Ingham to express the opinion of the Bell 
company that investment in sub-companies was a good 
one tomake. Mr. Ingham and Mr. Downs were frequent 
visitors at the Bell company’s rooms. The Bell company 
was interested always in following out the status of the 
various licensed companies. Had no reason to 
doubt that dividends paid by the Maine company up to 
October, 1883, were honestly earned. The Boston & 
Northern dividends, he thought, were not fully earned up 
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Mr. Bruce objected that Mr. Lilley was covering too 
much ground; that he had partially developed two points 
without as yet indicating which he intended to make; 
namely, either that rates should be reduced or that. exist- 
ing contracts should be annulled. Mr. Lilley said it was 
not his intentiun to seek to have any contracts annulled, 
Mr. Bruce held that if Mr Lilley secured what he was after 
it would practically annul contracts. 

Mr. Lilley said he had endeavored to show that the sub- 
companies could make a reduction to the public with 
profit if they made the money they said they made in 1882 
and 1883. 

Mr. Bruce sought to know if Mr. Lilley desired a bill 
making provisions for each town and city, notwithstand- 
ing tbe differing cost of telephoning in various towns, 

Mr. Lilley replied that he did. He thought the differ- 





ence between towns spoken of was all moonshine. 











FRee FROM ofBT TT | H — — 
——— bi Bi ' — BA idee: 
: — * — Yj * 
\ ' The wir& oF THE BES? Yi, 
¢ . at Conxo ATTEND SERVE — * 
* — pie GF 
We AWD PREPARE HZ —— 
— — 


| 11 ig Sea) Seek | |, SR 
|| | ROSS ae Te 
4 — 4 





se — Ep »~ 
OF covase AXL MEMECRS OF A FAMILNS 
WevtOQ NOT TAKE THE SAME INTEREST 
I~ "yHE 


Din ver Ag 



















THE PREACHER. OF JHE FUT 
SERVICE A Bay NE 


=z 








APPLICATIONS OF THE ME 


to tbat time. The reason for this opinion was that the 
common error then existent crept into the manner of 
keeping accounts, so that not enough allowance was made 
for depreciation. It was not then known how intricate 
the keeping of accounts really was. The same miscalcu- 
lation was made by companies all over the United States 
atthattime. Mr. Vail and Mr. Madden might have been 
directors in the Maine company just before or after the 
transfer made by Mr. Inghatn and his associates. The 
Maine, Bay State, Suburban, Buston & Northern, and 
the City of Boston were all good paying companies before 
the reconsolidation, or appeared to be. The reason that 
these companies cannot now earn a profit, and still carry 
on construction, as they did then divide profits, is because 
that then they really did not earn what it was generally 
believed they earned. 





When the Northern company increased its stock, it paid 


in return a permanent license from the Bell company. The 
Lowell District Telephone Company was never threatened 
with ruinous competition if it did not renew its terms so 





— — — — 


Mr. Forbes’ idea was that a hand telephone and a trans- 
mitter could not be rented in the city of Boston to a sub- 


_scriber and a fair rate of interest obtained for less than 


$120 a year, taking into consideration the service given 
and the many precarious conditions governing the busi- 
ness. And then, at the expiration of the principal patents, 
there is a possibility of a competing company coming in, 
notwithstanding the fact that the American Beil’s busi- 
ness would have the advantage of being established, and 
the Bell would receive only wanufacturer’s royalties on 
their other patents. There was a provision in the contract 
with the New England that it should use the Bell’s appa- 
ratus forever. By this provision the two companies were 
made joint partners, to protect each other, even after the 
expiration of patents. This was the end in view in mak- 
ing the provision an? M~-. Forbes thought it sufficient. 

Mr. Forbes added in reply to questions that from 1876 to 
1881 no returns in dividends were made, five years of the 
life of the patent having passed, and only 12 years being 
left in which to reap a profit. The company was getting 
new patents which have 17 years to run, but the most 
essential patents were obtained in 1876, The patente ob- 
tained at a later time are important, but not necessarily 
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very essential. Aside from the failure of the Boston & 
- Northern company to provide a sinking fund sufficient to 


cover depreciation, he could not say wheth«r dividends 
.were fairly earned. : 

Mr. William A. Ingham, of Lowell, vice-president of the 
New England company, was also called. He said that m 
1879 he was, with others, owner of the Lowell district sys- 
tem, comprising a territory of from 5 to 10 miles around, 
It was one of the first licensees of the American Bell. It 
finally became merged in the National Bell of Maine, in 
1881. The Lowell company’s capital when organized was 
$12,000 or $15,000 and continued about a year. when there 
were between 200 and 300 telephones in use. Could not tell 
what the dividends then paid were, but they were remark- 
ably good. The rates charged subscribers were about the 
same as now. The business of the company during the 
first year yielded a handsome profit to Mr. Ingham and 
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TAKEN FROM LIFE. 


his associates. After a year, in 1880, the capital was in- 
vreaged to about $150,000. No cash was paid, but each 
holder was given three shares for every ove which he held, 
the capital having been quadrupled. During 1880 good 
dividends were paid upon the $150,000. Thought the div- 
idend was less than ten per cent. Immediately af- 
ter increasing the capital, purchased the Worcester 
system, and both systems were operated together before 
dividends were paid upon the increised capital. Mr. 
Ingham estimated that there were about 1,000 telephones 
in both systems. The price received from subscribers was 
then about the same as now. In January, 1881, the Low- 
ell system went into the Maine company, the Worcester 
system then being a part of it. During tne two years the 
Lowell company was in operation it would be approxi- 
mately correct to say that large dividends were paid and 
that some of the stockholders became wealthy. When the 
Lowell company went into the B-ll of Maine, which cov- 
ered that State, Worcestér and Fitchburg were also in- 
cluded in it, Mr. Ingham and his associates purchased the 
Maine company of Mr. Madden and Mr, Vail and other 
officers of that oompauy. for $110 a share, and the capital 


Maine w s purchased by a combination, and not by vari- 
ous individuals. The capital of the Maine company was 


‘then trebled. No money was paid in for this increase, but 


two new shares were issued to the holder of each share. 
When the Maine territory went into the. Bell in October, 
1883, there were about 4,000 or 5,000 telephones ia use, aud 
the charges were substantially the same as now. He 
could not tell what the dividends paid the Maine 
company were after be and his. associates purchased 
it, At the consolidation the capital was $500,000, and 
there were about 5,000 subscribers, The capital was then 
raised to $1,500,000, on which 4 or 5 per cent. a year was 
paid, and also the royalties to the Bell. Thought then 
that the accounts of the company were well kept, but now 
would say they were not. He believed the dividends paid 
were as honestly earned as money ever was. Could not 
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of the Maine company was then $150,000, The Bell of 


tell how much actual cash or its equivalent the $1,500,000 
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stool for, but perhaps $500,000 would be a fair anrount. 
Mr. Ingham said he did not include in this calculation any 
franchises, such as rights of way, etc., which were held by 
the Maine company. Rights of way have cost the com- 
panies a great deal of money throughout New England. 
In 1881, 1882 and 1888, there was much more freedom 
obtained from private property owners than now, In 
Worcester, in particular, some large sums have been paid 
for rights of this kind, and if these rights could not be 
obtained the telephone business would have to cease. 
Country property owners have compelled the companies 
to pay a great deal of money for rightsof way. Mr. 
Ingham could not tell how much noney had been paid for 
such rights at the time of consolidation, but thought they 
might not have cost more than $100,000, thus making the 
capital of $1,500,000 represent $600,000 actually invested. 
Mr. Ingham and associates purchased the Suburban 
Company from Messrs. Sawyer and Piper, of Newbury- 
port, Could not tell how much money was paid for the 
company or how many telephones the Suburban had in 
use. He suggested that Mr. Glidden could tell, Mr. Glid- 
den did not wish to state without reference to the . books. 
Mr, Bent explained that various men in the combination 


went into the market to buy the stock, for which different 
prices were paid, and thus it could not be told by any 
books of the company what the sum total was that was 
paid for the whole stock. The capital of the Suburban 
company was in 1888 increased about 50 per cent., $100 
cash paid in for every share that went out. The capital 
then was about $500,000. In June, 1882, thought divi- 
dends were being paid on $250,000 or $300,000. Mr. Lilley 
said that he was informed that at that time a dividend of 
$6,280, or 21.53 per cent. a year, was paid. Mr. Ingham 
said there was never such a dividend paid. When any 
American Bell officers were directors in the sub-com- 
panies, Mr. Ingham did not know that they were suck for 
the interest of the American Bell. Mr. Ingham believed 
that whatever dividends were paid upon the Suburban 
stock were fairly and honestly earned. 

Witness and his associates bought the Bay State com- 
pany in the fall of 1881. This company covered all the 
western part of the State. The stock was purchased of 
two or three different companies, and of them Bay State 
was formed with a capital of $690,000 or $700,000. The 
company paid about 8 per cent. the first year, with the ex- 
ception of the 30 per cent. of stock held by the American 
Bell which did not draw dividends, which Mr. Ingham be- 
lieved was fairly earned ; still a part of it ought to have 
been retained as a sinking fund to meet depreciation. The 
capital of the Bay State was increased to $1,000.000 before 
the reconsolidation with the Bell in October, 1883. Mr. 
Ingham believed that dividends paid by this company were 
fairly earned. 3 fag 

In regard to a statement mude by Gardner W. Hubbard 
that he had been influenced by representations made by 
Mr. Ingham and his associates to invest in Boston and 
Northern stock, Mr. Ingham at first said that he was sure 
that no such statements had ever been made. He ‘sub- 
sequently modified this testimony by saying that no verbal 
statement had been made. The New England company 
was again considered. Mr. Ingham explained that from 
the time when the business was first started up to the time 
of reconsolidation the outlay was almost entirely for-new 
work. During the past nine months there had been 5,000 
changes ; 2,200 instruments had been taken out and 2,800 
put in, and only between 500 and 600 new subscribers had 
been obtained. The cost of making these changes is great. 
Mr. Ingham said the whole telephonic system has been 
renewed every four or five years, and the cost is not for 
poles and wires, which require but a small amount of the 
outlay, but for the bells, switches and changes to be made. 
During the past nine months the company has spent 
$300,000 for repairs and alterations. ‘ 

Mr. C. J. Glidden, of Lowell, treasurer of the Erie Tele- 
gtaph and Telephone Company, was called. Since the 
early part of 1879 he had been identified with various ones of 
the telephone companies as director or secretary and treas- 
urer. The capital of the Lowell district company was 
orig'nally $15,000, on which a dividend of 2} per cent., or 
$375, was paid July 1, 1878; Oct. 1, 1879, on a capital of 
$27,000, a dividend of 24 per cent., or $766; Jan. 1, 1880, 
$34,000, dividend $836; April 1, 1880, dividend $1,080. The 
capital stock of the Lowell district was, at various times up 
to when it took in the Worcester and Fitchburg districts, 
$15,000, $30,000, $40,000 and $160,000. There were about 
600 or 700 subscribers, with whom 1} per cent. a quarter 
was paid on $160,000. Rentals on telephones were sub- 
stantially the same as now. Tie total amount of 
money paid out in earnings from those subscribers 
during the time the Lowell district was alone was 
$5,000—from May, 1879, to October, 1880. At this date 
Worcestir and Fitchburg were taken in, when the capital 
stock was raise to $250,000. Between the time that the 
original stock of the Lowell district company was $15,000 
and when the amount was increased to $160,000, not more 
than half of the increase was paid in cash. After taking 
in the Worcester and Fitchburg companies till merged 
into the Maine company, the Lowell district company 
paid, from Jan. 1, 1881, to Jan. 1, 1882, $30,000 in earn- 
ings. There were during that time nearly 2,000 sub- 
scribers, Earnings were not then wholly made by rentals, 
as a considerable sum was received for ex-territorial mes- 
sages. The capital of the Maine company was $150,000. 
After it was merged with the Lowell district the total 
capital was $400,000. The Maine bad 1,500 or 2,000 sub- 
scribers, and at date of consolidation 4,017. The quarterly 
dividends paid on the eapital stock of $400,000, from Jan, 
1, 1882, till the reconsolidation, Oct. 1, 1883, were: 
216 per cent., 3, 4, 4, 144, 144, 144. Mr. Glidden could not 
say what proportion of the $400,000 represented actual 
property; that is, the cash value, exclusive of all fran- 
chises, 

Mr. Glidden said he was secretary and treasurer of the 
Boston & Northern company, which had a capital of 
$450,000 originally, and paid upon that 8.12 per cent. per 
annum. At the time of reconsolidatiop, outside of the 
stock held by the Bell, $651,400 was the capital. The 
quarterly dividend paid September, 18¢3, amounted to 
$19,542. The amount of dividends from May, 1882, till 
October, 1883, was $86,952. The number of subscribers 
was 8,479 at the time of reconsolidation. Was treas. 
urer of the Bay State company, which had a capital, 
exclusive of Bell stock, cf $560,000. Spt. 1, 1882, 
there were 1,488 subscribers, There was a large ex-terri- 
torial business done by this company, and one quarterly 





dividend amounted to $11,000, From Sept, 1, 1882, to Oct, 
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1, 1883, $49,000 was paid out in dividends, being a per- 
centage on the capital stock during that time of 834 per 
cent. To summarize the matter, Mr. Glidden said the 
Suburban, Boston & Northern, Bay State and National 
Bell of Maine companies paid remarkably good dividends 
to their stockholders. The rentals to subscribers were 
then substantially the same as they now are. As far as he 
knew, the dividends which he had enumerated were 
earned fairly and honestly. Of this he had not the least 
doubt. The accounts of the various companies were aud- 
ited and approved quarterly by experts and accepted by 
the directors. Mr. Glidden thought it a fair statement to 
make that during the time he was treasurer of the various 
companies they paid at the rate of 15 per cent. a year on 
the capital invested or represented to be invested. During 
the month of June, 1882, the Suburban company may 
have shown net earnings at the rate of 21.58 per cent., or 
a total of $6,280 in dividends, but this represented nothing 
definite, as the next month the earnings might be shown 
to be a great deal less. More money happened to come in 
to the company at that time. 

Mr. Glidden gave the following figures, showing the divi- 
dends paid by all but the Granite State of the companies 
forming the New England, for periods ranging upwards of 
a year, and all ending Oct. 1, 1883, the date of the con- 
solidation : National Bell of Maine, including the Lowell, 
Worcester and Fitchburg districts, from May 1, 1879, paid 
in dividends $142,897.83, and the company had 4,017 sub- 
scribers and a large mileage of extra-territorial wires con- 
necting cities in Maine at tbe time of consulidation. The 
Suburban company, from August, 1882, paid $33,250, and 
had 1,578 subscribers at consolidation. This company also 
had a lage revenue from communications from the sub- 
urban territory in Boston, which comprised nearly two- 
thirds of the number of connections made. The Bay 
State, from August, 1882, paid $49,000 in dividends and at 
consolidation had 2,888 subscribers. It did a large terri- 
torial business. The Boston & Northern, from May, 1882, 
paid $86,952 in dividends, and had 3,479 subscribers at 
consolidation. This company also had a large extra-terri- 
torial business. The total amount of dividends paid by 
these companies during the periods mentioned was $312,- 
099.86. 

Mr. Glidden did not think much money was paid by the 
companies with which he had been connected for rights 
of way. There was paid something for damages occa- 
sioned by acts of men employed by the companies in put- 
ting up wires, and for roof rents, the total amount thus 
paid being small. These privileges are valuable, but gen- 
erally have not cost much. When Mr. Ingham said they 
did cost considerable money, he must have misunderstood 
the question as having reference to their value. The New 
England is yielding more now in gross receipts than the 
several companies forming the New England did when 
they were separate. 

Mr. Glidden did not recollect any instance of dividends 
due Messrs. Vail and Madden not paid them direct. Mr. 
Lilley stated that his point in this testimony was to show 
that the American Bell company, through Messrs. Vail 
and Madden, had induced men and women to put money 
into various companies, dividends in which were not paid 
to them personally, as they did not wish to figure in con- 
nection with the companies, The people who put their 
money into the New Eogland at $100 can now realize but 
$30, and their proposition is that the committee will be 
j»stified in reporting a bill to limit the Bell in its charges 
to licensees. 

Mr. Bruce said it did not seem to him that Mr. Lilley 
would seriously ask, if any employé of the American Bell 
Telephone Company, without the knowledge of the com- 
pany’s president, had done something which ought not to 
be done, that the company ought to be punished for it. 
Mr. Lilley said he did not say ‘“‘ punished.” Mr. Bruce, 
continuing, said that such a request would be about as ab- 
surd as to say that, because Charles Francis Adams, who 
happens to be a director in the Pacific Railroad, repre- 
sented that the stock was a good investment, though it 
subsequently ruinously declined, the whole company 
should be punished for his statement, honestly made. Mr. 
Lilley contended that this was not a parallel case. 

To Mr. Bent Mr. Glidden said the aggregate capital of 
the companies that went into the consolidation which 
formed the New England company was about $4,000,000. 
The dividends paid by those companies were fairly earned, 
and they had besides reserves in addition to the dividends 
made. The only dividend ever paid by the New England 
company was a quartetly one of 1'4 per cent., Jan. 1, 
1884. Mr. Glidden said he thought the directors of the 
New England capable men, and that they conducted the 
company’s affairs honestly. The New England cannot pay 
dividends for several reasons: It is laying out money for 
reconstruction, for new construction, changing of system 
of accounts, increasing expense of executive management, 
none of which the old companies did. Reconstruction has 
been necessary tosome extent. Mr. Glidden thought the 
life of a telephone plant, with ordinary repairs from time 
to time, is ten years at least. In answer to a question Mr. 
Glidden said that many of the stockholders in the old com- 
panies thought it would be better for them if the consoli- 

dation with the New England could be undone. The fault 


companies as they were, with the same contracts they 
then had, as before consolidation, which is now believed 
to have been a sad mistake. Mr, Glidden said he honestly 
believed in consolidation when it was effected, but now he 
believed otherwise. 

Mr, Bruce inquired, if the American Bell Company should 
restore the old companies to their original status, if it 
would be generous treatment, 

Mr. Glidden thought it would be decidedly generous. 
Mr. Bruce said the American Bell company thought as 
Mr. Glidden did, and if the consolidation could be undone, 
would be very glad to have the old companies go back 
under the original contracts. 

Mr, Anderson said it was impossible to do that now, as 
the American Bell has put $1,000,000 into reconstruction of 
these companies, 

Mr. Loren N. Downs said the wires’ and poles will not 
wear out in five years, but the other apparatus will, and 
in the latter the changes carried out have not been 
made for improvements wholly. The old switch-boards 
would have lasted a year or two longer, only it was thought 
better to put intheimprovedones, He thought it desirable 
to increase the number of subscribers in an exchange pro- 
vided the company could get price enough for doing it. 
If there were 2,000 subscribers in Lowell, the company 
would do business in that city at a loss. Boston could take 
care of 4,000 subscribers without a loss. Mr. Downs 
though the dividends paid by the old companies fairly 
earned. 
To Mr. Bent Mr. Downs said the life of a whole plant 
is four or five years. The old companies could not have 
paid as good dividends then if they had made provision 
by sinking funds for depreciation. The old companies 
also sold stock to carry on construction, and there was 
but little reconstruction. The New England company 
now pays for construction from its earnings and has much 
reconstruction. The expense of gaining a subscriber is 
now three or four times what it was in the old companies. 
This closed the case for the petitioners. 





The Chloris Baudet “‘ Impolarizable Battery.” 


In our issue of April 18 we gave the results of the 
tests made on primary batteries exhibited at Philadel- 








THe ‘‘ IMPOLARIZABLE BATTERY.” 


phia last year. The report also contains the results 
obtained with another battery, but which, for the 
reasons given below, were not incorporated with the 
others. This battery, which was exhibited by Messrs. 
Queen & Co., is called .the Chloris Baudet, after the 
inventor; but for some reason it failed to reach the 
examiners at the time the other cells were examined, 
and not being disposed of, on account of its high cost, it 
was soon sent back to Paris. Still, in view of the claims 
made for this cell it was thought best to construct one and 
test it. The cut represents one of these batteries of six 
cells. It is called an unpolarizable battery, on account of 
its constancy of action. The following is a descrip- 
tion of the cell by Baudet: The outer rectangular 
cell J, 22 cm. by 18 by 9. A porous cell 2, for the 
zinc plate 5. Two porous jars 3, one for crystals of bi- 
chromate of potash, the other for sulphuric acid; one with 
holes and the other without; two plates of carbon 4, each 
with suitable wire connections, and a suitable cover 6, for 
the whole, to maintain the pointsin their places. The 
solutions consist of a saturated solution of bichromate of 
potash, with sulphuric acid as for the ordinary bichromate 
battery for the outer jar containing the carbon, and a 
super-saturated solution of acid sulphate of potash KHSO, 
for the porous jar containing the zinc. The undissolved 
sulpbate may remain in the bottom of this porous jar. 
Common salt may be used as asubstitute forthe potassium 
sulpbate. In the cell constructed for the test, the bi-sul- 
phate of potash was used in the porous jar. According to 
the report, when first set up this cell had an electromotive 
force of 1.87 volts. It was then put in short circuit with 
an external resistance of 5.8 ohms, including the galva- 
nometer, when the deflection was 47°, with a current of .262 
ampére. As the constant of the ga‘vanometer was .245, 
it followed that the internal resistance of the cell was 1.3 
ohms, which is a small resistance for a cell for constancy, 





was not with the present managers, but with the present 
contract. A great many of the stockholders in the sub- 
companies, whom he represented, would like to have those 


inch rod. The needle fell one degree in the first five min- 


but the immersed zinc was but about 3 inches of a half-}. 


| where it stood steadily for five hours; the next morning it 


was 45°, It remained practically constant for about 28° 
hours, when it suddenly fell; evidently some of the ma- 
terial had been used up. Thisisasurprisingly good record . 
for a cell, and surpasses the Grove, the Bunsen, or . the 
common bichromate cells a long way, 


The Lay of the Telegraph Pole. 


An opinion has lately been expressed by Mr. Cyrus W, 
Field and others—now entertaiued also by the Health Com- 
missioners—that the digging up of the streets all over the 
city of New York in order to put the wires underground, 
as provided by the law passed in the New York Legislature 
last year, would help to bring disease into the city and in- 
vite an outbreak of cholera. The New York World seeks 
to make fun of the objection in the subjoined extraordi- 


nary production: 
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Telegraphic Physiology. 


It is generally understood by physiologists, says Mr. 
W. Moon, in the English Zlectrical Review, that an ordi. 
nary tetanic muscular movement is essentially a vibratory 
movement, and that an apparently rigid muscle is really 
the subject of a series of vibrations corresponding to the 
series of nerve currents or “nerve pulsations from the 
brain.” The number of these nerve currents in a second 
that will produce a tetanic contraction of the muscle is 
estimated at about 19 or 20, 

From experiments made with induction currents upon 
muscles, it is estimated that if a single nervous impulse is 
given to a muscle, the muscle will be contracted and 
elongated in about one-tenth part of a second, This fact 
is somewhat interesting from a telegraphic point of view, 
since a telegraph clerk, when manipulating at about the 
average speed, forms his dots at about the rate of 10 to 
the second. 

But a telegraphic clerk, when sending very rapidly, forms 


his dots at about the rate of between 14 and 15 to the 





utes, where it remained for an hour, when it rose to 474°, 





second, Thus it appears that two sets of muscles, the one 
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dépressing and the other raising the hand, can be: alter- 
nately contracted by a series of nervous impulses; each 
series of nervous impulses having about three-fourths the 
rapidity that would be required to produce a tetanic con- 
traction of the muscles. 

In writing, the rapidity with which a —— may repeat 
a motion in the same direction is possibly less than 10 times 
a second—thus, for instance, a pen could not make 10 down 
strokes in a second. 

The less frequent contraction of the muscles in writing 
than in telegraphic manipulation is probably accountable 
by the greater complexity of the motion of the hand in 
writing than in telegraphic manipulation. 


WESTERN NOTES. 


THE ELECTRICAL WORLD BRANCH OFFICE, 
CuicaGo, April 29, 1885. 

Dickinson’s immense bazaar, at St. Paul, Minn., is to be 
lighted by a 25-light Western electric machine. 

The Thomson-Houston Electric Company have pur- 
chased the stock, circuit and franchise of the Jackaonville, 
Ill., Van Depoele Electric Light Company. 

The Western Electric Company are getting out a new 
catalogue in three languages—English, French and Ger- 
man, for use at their Antwerp, Belgium, factory. 

The Terre Haute Electric Light and Power Company 
have increased their plant by 25 lights, and as soon as the 
new machine is in place will be operating 75 lights in all. 

A local company has been formed for the purpose of 
lighting the city of Pine Bluff, Arkansas, by electricity. 
The company starts off with a plant of 60 Van Depoele arc 
lights. 

The Oshkosh Times is very enthusiastic over the Thom- 
son-Houston electric light plant which was started up in 
that place, April 14. The plant consists of two dynamos 
of 25 lights each. A 75 horse-power Ball engine, furnished 
by Kingsland & Jackson, of Chicago, is used. 

Otto Funk, the fellow who recently tried to steal all the 
books in the Chicago Public Library, has been arrested on 
suspicion of attempting to blow up the observatory of 
Chicago University. He claimed that he was only mak- 
ing some experiments for using electricity as a motive 
” power, 

It is said that the Indiana telephone law, which reduces 
rentals to three dollars a month, is to be contested by the 
Central Union Telephone Company, on the ground of un- 
constitutionality. Should the law stand it would close a 
large number of the telephone company’s exchanges in 
Indiana. A similar bill is now before the Illinois Legisla- 
ture. 

I learn from the Indianapolis Journal that thirty-five 
passenger engines on the Vandalia main line are to be 
equipped at once with the American electric locomotive 
headlight. After a thorough test Col. Hill, general super- 
intendent, and George Prescott, superintendent of motive 
power, have become fully convinced that this is the com- 
ing light for locomotive headlights. The Vandalia will be 
the first road in this country to adopt this light so generally. 

Charles B. Schultz, employed by the Western Electric 
Company, was looking after the electric light lamps 
recently placed on Clark street by Willoughby, Hill & Co., 
in front of their store. He was mounted ona fourteen- 
foot ladder, with one hand on the lamp, arranging or re- 
placing a carbon. The dynamo machine was in motion, 
and consequently the electric wires were charged. Un- 
wittingly Schultz placed his foot on the iron column near 
which his ladder stood, thus completing a circuit and 
causing the electric current to pass through his body. 
Suddenly he was seen to withdraw his hand from the 
lamp, totter for a second on the ladder, and then fall back- 
ward on his head to the stone pavement beneath. 
When picked up he was found to be dead, and the body 
was taken to the morgue. The electric current was not 
strong enough to produce death, but his neck was broken 
by the fall and his skull crushed. The coroner’s jury de- 
cided that Schultz came to his death from a multiple frac- 
ture of the skull resulting from a fall while unconscious 
from an electric shock. , 

The annual meeting of the stockholders of the American 
Electric Headlight Company was held at the Denison House, 
Indianapolis, April 21, Said one of the stockholders to a re- 
porter: ‘‘ We have had a long, hard pull to get this thing 
where we could feel satisfied with its operations. For more 
than two years we have had one of the greatest obstacles to 
contend with that bave come before the electricians of this 
or any other country. To secure a lamp that.would work 
perfectly on a locomotive, not to be affected by the oscillat- 
ing and jarring of an engine running at the rate of fifty 
miles an hour, is a task that has been before the great 
electricians of all countries for thirty years. When our 
meeting was held bere a year ago we expected to be ready 
for business before this time. Up to that time we had 
operated our light om seven different roads, and 
had never made a failure. The light had never gone 
out in a single instance; but we found the dynamo 
that we were then using was too heavy and occu- 
pied too much room, its weight being over 800 pounds. To 
bring this to the desired weight and compass has cost us 
ten months’ work and over $30,000. Now we have passed 
the experimental stage and are ready to talk to our rail- 
road friends. The plant we now use weighs about 400 
pounds, and instead of running our engine 1,500 revolu- 














—— we have reduced the speed to 600. We 
thought a year ago we would not be able to sell a full 
equipment for less than $800; our price now is $450. We 
now have patents covering nearly 300 claims in the United 
States, and control patents in seven foreign countries. 
The lamp we are now using is the invention of George 
Pyle, and is the only Jamp ever made that is electrically 
governed, all springs, weights, dash pots, etc., having been 
dispensed with.” 

I am in receipt of the Heisler Electric Light Company’s 
new catalogue for 1885. This company have been in oper- 
ation since 1882, with headquarters at St. Louis, Mo. The 
company own all the patents on electric lighting which 
have been granted to Mr. Charles Heisler, who was among 
the first inventorsin this country to undertake the develop- 
ment and application of the electric light for practical 
illumination. The company’s machines are specially in- 
tended to run arc and incandescent systems combined, and 
they manufacture complete systems of arc and incandes- 
cent lighting. They claim to have accomplished successful 
transmission over unusually great distances on a moderate 
sized wire from a central station. The company call at- 
tention to their entirely new principle, materially different 
from anything else in existence, and go on to say: ‘All other 
incandescent systems so far introduced are connected 
in multiple arc, because they cannot be connected in 
series, the lamp being of entirely too great a resistance, 
requiring the conductors of such enormous capacity or 
size as to make the system very expensive and absolutely 
impracticable. Our lamp having only the resistance of 
four ohms when hot, will only require four ampéres and 
twenty volts per lamp yielding a light equal to thirty 
candles. Eight to ten such lights can be generated by 
one horse-power. The current for, say, sixty lights can 
be transmitted over a single circuit three or four miles on 
a No. 10 English gauge wire, having a resistance of three 
ohms per mile, with a total loss of current for cne lamp to 
every four ohins resistance; that is, we can supply fifty- 
eight lamps distributed along the three miles, or all the 
lamps located at the furthest end of the three miles, mak- 
ing a loss of only two lamps. We have the only prac- 
tical method for, distance incandescent lighting, on 
wires only costing from $50 to $100 per mile fon a 
single circuit, with lamps of thirty candle-power, 
or sixty candle-power on the same circuit.’”’ The 
Heisler company claim to have the only dynamo in 
existence admitting an actual subdivision of the current. 
Their 6-light- machine may be arranged to run‘one arc 
and fifty incandescent, or, otherwise, five arc and ten in- 
candescent lights, or any other bination. Neither of 
the currents has any with the other, and they 
are practically the same as though separate dynamos were 
employed. The company manufactures continuous as 
well as alternating current machines. A portion of the 
catalogue is devoted to the apparatus of the Heisler Elec- 
tric Bell:and Burglar Alarm Company and another portion 
to the American Carbon Company. The three companies 
are all under one management. 


THE TELEGRAPH, 


New Telegraph Line in California.—Senator Stanford 
is engineering a new Pacific Coast telegraph line in opposition to 
the Western Union. 

Commercial Cable Land Lines,—A special land line of 
telegraph, built by the Commercial Cable Company, and extend- 
ing from Havre to Paris, was opened on April 24. The Commer- 
cial Cable Company intends to make special efforts to establish 
close telegraphic communication between the leading stock ex- 
changes of the world, including New York, London, Paris, Ber- 
lin, Vienna, and Amsterdam. 

The “ Magnueta ” Lost.—There is now little doubt that the 
steamer ‘‘ Magneta,” belonging to the Eastern Telegraph Com- 
pany, which left London on March 8 for Malta with a large staff 
of telegraph officials on board, has gone down in the Bay of Bis- 
cay. The Cunard steamer ‘‘ Palmyra” reported on her arrival at 
Genoa that when. in the Bay. of Biscay, 200 miles north of Finis- 
terre, on March 24, she passed a lifeboat belonging to the ‘‘ Mag- 
neta.” The boat, which was in fairly good condition, contained 
mast and oars, but no sail. A further telegram relative to the boat 
picked up states: ‘‘ No evidence of boat having been occupied. 
Oars did not appear to have.been:used. Part of mast lying across 
gunwale and about 18 inches of top plank knocked in. Otherwise 
in good condition and appeared to have been properly lowered.” 

Another Decision.—The California Supreme Court decides 
that ‘‘a telegraph company cannot legally stipulate against or 
limit its liability for mistakes happening in consequence of its own 
fault, such as a want of proper skillor ordinary care on the part 
of its operators, or the use of defective instrunents. It is no de- 
fense for the company to say that the message was a cipher, and 
that the operator could not know what it meant. The 
may reject a message that is illegibly written ; but if the words, 
whether in cipher or not, are plainly written, it is his duty to 
send the dispatch as written.” The court holds that by simply 
showing that the errors were committed, the plaintiff makes out a 
prima facie ease, and the company must then prove that the 
error was not due to the negligence of its operator, but to some 
cause beyond its control. 

Telegraphy Without~ Wtres.—Officers of the National 
Guard of Pennsylvania are just now devoting themselves to the 
interesting subject of telegraphing without wires, and they expect 
soon to send messages direct from the new City Hall in Philadel- 
phia, or some other elevated point in the same city, to the light- 
house at Atlantic City, a distance of about 60 miles. They pro- 
pose, for field practice, to teach the militia the use of the helio- 
graph, which is now being used with great success in the Soudan 
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for long-distance telegraphing. It may interest some of our read- 
ers to know that these instruments are nothing more than small 
mirrors for the reflection of light a great distance. The instru- 
ment itself consists of a mirror, four inches in diameter, mounted 
on a tripod, provided with suitable adjustments, so that the sun’s 
light can be received upon it and reflected to a distant station. The 
mirror has an adjustment by which it can be made to follow the 
sun in its apparent motion. There is also a lever-key by which the 
signaler can deflect the mirror through a very small angle, either 
to the right or left, and these motions can be used to form an 
alphabet. 

Jay Gould's Telegraphic Facilities.—The daily papers, 
which are always prying into somebody else’s business, are now 
passing around the following account of Jay Gould's facilities for 
controlling the wires: Jay Gould has twenty-seven telegraph in- 
struments in his office. Sitting at his desk, he can be put into 
communication with any place that is reached by a wire of the 
Western Union Telegraph Company. Therefore the managers of 
his properties are always accessible no mattér where they may be, 
The message of congratulation which he sent to President Cleve- 
land, when he conceded the latter’s election, was transmitted from 
his office. The offices of twenty-five brokerage houses can be 
communicated with by wire, making it easy to give out orders to 
be executed in the market. Mr. Gould has but one telegraph in- 
strument in his house. A telephone also runs between his office 
and residence. When Gould has any telegraphing to do at home, 
the operator goes to his residence. He has no “ticker” in his 
house, and when he stays away from his office, as he did much of 
the time last week, he has to get the quotations by telegraph, or 
run across the street to the Windsor Hotel for them. 

A Notable Group of Men.—The death of General Anson 
Stager recalls to the telegraphic world, says the Chicago Saturday 
Evening Herald, the services of a small group of men during the 
war, in close proximity to President Lincoln and his Cabinet. 
These, in addition to Stager, were General Eckert, A. B. Chand- 
ler, C. H. Tinker and D. H. Bates. The three latter were the 
operators employed for the transmission of the most important 
messages dispatched during the nation’s great struggle, and they 
all-came out of the service with credit and renown. Mr. Chandler 
had subsequently in a special manner the confidence of General 
Eckert, and went with him into the Atlantic & Pacific Telegraph 
Company, of which he afterward became President. Mr. Bates 
also followed General Eckert into the American Union, but was 
absorbed into the Western Union subsequently, and is now at the 
head of the Baltimore & Ohio Telegraph Company, again in strong 
competition with his old friends, but whether to achieve a success 
yet remains to be determined. Mr. Tinker remains with the old 
company in an honorable and useful position. General Eckert, in 
conjunction with Dr. Norvin Green, controls the destinies of the 
Western Union, an organization more comprehensive and far- 
reaching than the world has ever before seen. 

Spring Worries in Canada.—The difficulties of the various 
telegraph and telephone companies, recently, says the Montreal 
‘Witness. of the 8th, have been very great. Mr. Angus Grant, 
Superintendent of the Montreal Division of the Great Northwest- 
ern Telegraph Company, says that the wires were interrupted by 
the recent storm, particularly between Montreal, Toronto, Ottawa 
and New York, causing:the severest breaks of telegraphic com- 
munication, in the eastern division, in the history of the company. 
The sleet that fell froze the wires, making them so heavy that they 
gave way. Other interruptions were from trees, broken down 
with the weight of the frozen matter, falling across the poles, 
knocking them down. In one place eight consecutive poles had 
gone over within a distance of a quarter of a mile. Fifty men 
had been engaged between here and Toronto alone. The storm 
damage extended, so far as reports of damage went, between here 
and Napanee, and mostly in parts adjacent to the River St. Law- 
rence, There had been considerable delay in fixing the wires, 
owing to the trains being blocked, men not being able to get over 
the railway. ‘‘ Sometimes as fast as they were put in working order 
at one point they would be reported down at another. It has not 
been as bad in my recollection, which extends back for twenty 
years. In the cities snow-slides from off houses gave us consider- 
able trouble. Things are about fixed now, however.” 


THE TELEPHONE, 


Electricity in War.—The Russian Government has ordered 
from a Paris balloon factory two elongated silk balloons, in order 
to experiment on their direction by electricity. The Italian Gov- 
ernment has also ordered two silk balloons equipped with tele- 
phones, etc., for captive ascents, 

Silent Telephones in Philadelphia.—Over 800 tele- 
phones operated by the Clay Commercial Company, in Phila- 
delphia, are thrown out of service by the granting of a restrain- 
ing order by the court, pending a final hearing, in June, of the 
Bell Company’s suit for infringment of patent. 

A Receiver Appointed.—Chief Justice Daly, of the Court of 
Common Pleas, has appointed H. H. Eldred receiver of the United 
States Telephone Manufacturing Company, in sequestration pro- 
ceedings, based on a judgment for $2,855.21, obtained by James 
W. McDonough for money loaned. Execution was issued on the 

t and was returned unsatisfied. The corporation was 
crippled by ics litigation with the Bell Telephone Company. 

Explaining Induction.—The explanation given by the 
Brooklyn Times, it is thought, may have a more than local appli- 
cation : ‘‘ The Eastern District Telephone wires have been work- 
ing very badly for a few days back, but this morning the mystery 
was solved. A visit to the telephone exchange revealed the fact 
that the manager had hired an extraordinarily pretty girl to work 
one of the circuits, who was so deuced attractive that she caused 
an induction from the other wires to hers.” Mr. Sargent might 
suggest this explanation to Mr. Lockwood for his next paper on 
the subject. 

Upholding the Bell Patent in Austria.—The Imperial 
and Royal Ministry of Trade and the Royal Hungarian Ministry 
of Agriculture, Industry and Trade have decided on the petition 
of Otto Schaeffler, Mechanician of Vienna, bearing date Dec. 20, 
1882, represented by Dr. Karl Bitter von Saal, Court Advocate 
in Vienna, against Alexander Graham Bell, of Boston, represented 
by Dr. Victor Hasenhérl, Court Advocate in Vienna, for a partial 











annylment of the privilege granted to the said Alexander Graham 
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Bell, Dec. 16, 1877, with the priority of 1 p. M., Aug. 8, 1877, for | gas and electric lighting. In the East Gallery the 400 gas burn- 
‘ improvements in electro-telephony,” on account of want of nov- | ers there were lighted to their full power; in the West Gallery 
elty in the patent claims 11 to 16 inclusive. After hearing the de- | ten electric ‘‘Sun” lamps took the place of 800 gas jets. The re- 
fendant and obtaining the opinion of experts that the petition in so | sult showed that, while in the one gallery the gas seemed to throw 
far as it is directed to a declaration of the nullity of the patent | out a lurid, yellow light that imparted false shade and color to the 
claims 13 and 15, in accordance with the enactments of section | surrounding pictures, the white, steady glow from the ‘‘ Sun” 
291, a, bb, in connection with section 1 of the law of privilege of | lamps brought out the pictures in the other gallery in clear and cor- 
Aug. 15, 1852, is admitted, and the privilege in question as re- | rect definition, exactly asin ordinary daylight. The experiment, 
gards the claim 13, to wit; ‘‘ In an electric telephone the combina- | which was continued for two consecutive nights, was witnessed by 
tion of the plate with a magnet, with coils at its end or at itsend | a distinguished company, including Sir Frederick Leighton, Mr. 
near to the plate, essentially as described,” and the claim 15, to | Alma Tadema, and Sir Coutts Lindsay, and was pronounced by all 
wit: ‘‘ In combination with an electric telephone, as described, the | to be a complete success as regards the superiority of the electric 
use of a speaking or hearing trumpet to conduct the sounds to or | light. Mere effect, however, is not the only desirable feature pos- 
from the telephone, essentially as described,” are declared null and | sessed by electricity. The heat, smoke and other vapor from gas 
void, on account of the want of novelty. On the other hand, in| have a very deteriorating effect upon pictures—and, indeed, upon 
so far as the petition is directed to the annulment of the claims 11, | most works of art. No such results attend the electric light, 
12, 14 and 16, it is rejected as unfounded, and the privilege at- which throws off little heat and neither smoke nor vapor, advan- 
tacked will herein be upheld,—Vienna, March 1, 1885.—Amtsblatt | tages the importance of which cannot be overrated. The Gros- 
zur Wiener Zeitung. venor Gallery will in future be lighted by these *‘ Sun” lamps, 
which are the same as those in use for some time in the picture 
THE ELECTRIC LIGHT gallery and Jones collection at South Kensington Museum. 
' 
Electric Railway Signals.—The Great Western Railway 


Company of England is utilizing the electric light very largely APPLICATIONS OF P OWER. 


for the illumination of the signals on its lines. Another English Electric Railway.—It is stated that 
The Belfast Lamp in France.—The well-known Paris firm | there will shortly be completed for passenger convey — line of 
of electrical engineers, MM. Sautter, Lemominier et Cie., have pur- | Tilway, at the Alexandra Palace, London, about a mile in length, 


chased the patent rights for the manufacture and ase of the Bel-| leading from the gate of the palace grounds to the palace 
fast arc lamp in France. by which visitors will avoid a tedious up-hill walk. The line will 


Poles in New York.—Under date of April 13, Commissioner — Aateriger —— 
Squire wrote to Corporation Counsel Lacombe, asking him| San Francisco.—The proposed electric road to run from the 
whether or not electric lighting companies which might receive | Southern Pacific Depot to the Union Iron Works will have two 
contracts for lighting the streets would have the right to place | Tails, one positive and the other negative. When the cars are 
additional wires on poles already erected, or to erect additional | Stopped for any reason, the engine which is coupled up with the 
poles to sustain wires in order to execute such contracts. On April | dynamo at the generating station will stop automatically. The 
24 Mr. Lacombe replied that in his opinion such contracts would | apparatus is in many respects novel. 
not carry with them exemption from the operation of the act of| Reckenzaun’s Electrical Tramcars.—Messrs. G. A. 
1884, prohibiting the stringing of wires above ground in this city | Plewe & Co., of Berlin, have given Mr. Reckenzaun an order for 
and Brooklyn after June 14 of that year, and requiring all wires | one of his cars. The car is the first of a series to be placed on 
to be removed from the surface of the streets before Nov. 1 next. | the roads. It is required for the opening of the Japanese Exhi- 
This was the interpretation put upon the act, Mr. Lacombe says, | bition, and will convey passengers from the Spittel Markt, in the 
by Judge Van Brunt, in the case of Clausen against the Baltimore | heart of the city, to Bauer’s Ausstellung Park, about 4 kilometres, 
& Ohio Railroad Company. in the west end of Berlin. 

Electric Lighting for Picture Galleries.—A very in- Lifting by Electricity.—In the Baltimore Academy of 
teresting experiment was recently made at the Grosvenor Gallery, | Music, near the proscenium boxes on each side, two little flights 























the favorite resting place for the dudes of Baltimore during per 
formances,' These dudes clog the way and ogle the chorus. The 
managers of the Academy found this a nuisance, and this week 
they connected the steel-covered stairs with a powerful electric 
battery behind the scenes. The other night twenty young men, 
attired in tight trousers, and with the hair on their twenty 
respective heads banged down almost to their eyebrows, sat joy- 
ously upon the steel rods snapping their forty eyes, of varied hue, 
upon the lasses of the Templeton Opera Company. Suddenly a 
mad cry arose from the throats of the gilded youths, and, as one 
man, they leaped upon their feet, each flapping his coat-tail with 
a motion of anguish. The battery had been turned on. 


STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on the New 
York Stock Exchange, Boston Exchange and elsewhere are as 
follows : 

Telegraph.—Am. Cable, b 56, a 57; Am. Dist. Tel, b 12, 
a 25; Postal stock, b 114 ; Postal sixes, b 12, a 151¢; Western 
Union, b 58, a 585%. 

Telephone.—Am. Bell, b 204, a 205; Erie, b 21%; New 
England, b 2814, a 29; Mexican, b 114; Tropical, b 1%. 

It is stated that at the annual meeting of the New England com- 
pany in New York, May 3, the odd or ninth director will be 
given to this company by the American Bell, which is at present 
in control. The Bell company has signified a willingness to make 











» | a concession in the royalty charged for instruments in outlying 


New England districts. Moreover, the executive committee of 
the New England company has voted to curtail the expenditures 
for reconstruction this year. It had been estimated that $170,000 
would be required for construction and reconstruction during the 
calendar year. This will probably be reduced 40 to 50 per cent., 
and all these things, together with the increase of rentals, will 
make an important change in the company’s finances—indeed, 
dividends will be brought nearer. The net earnings above con- 
struction in February are estimated at $12,000. 
Electric Light.—Edison, b 50. 


BUSINESS NOTICES. 


Anti-Magnetic Shields for Watches.—These shields, 
made by Giles Brothers & Co., State and Washington streets, 
Chicago, are an efficient protection to the works of watches from 
magnetism, as many testimonials in their possession show. This 











London, with the view of testing, by contrast, the two systems of | of stairs lead down from the parquet to the orchestra. They are 


firm also demagnetize watches which are already affected. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 








cluded, the annunciator and relay and electric circuits and con- 


PATENTS DATED APRIL 14, 1885. 
nections. | 


Electric Arc Lamp; William F. Buckley, Cleve 
soc. Paige eo 315.473 
Consists in means whereb sis cacboatalig inns | 
down and prevented from vibrating when the lamp is jarred. 


Circuit for Electrical Switch Signals; Alvah 
W. Hall, Meriden, Conn., Assignor to the Hall Rail- 
way Signal Co., of same place iced d we tee Ribas ache vik 315,498 
Consists in combining with the switch rails and the signals and 
with the battery circuit several extra circuits. 


Electric Lamp; Mirabeau N. Lynn, Ris _ eg. Ind.. 
Assignor to the Ohio Power ‘and Light ‘0., Dayton, 
sag SG EE Sates Sire ee Pe Pe err mee roe Pe 315,524 | 
The two carbon holders are connected by a chain passed over 
pulleys, which are regulated by fluctuations of the current. | 
Aerial Conduit for Electric Wires; Donald B. | Fag 


Macquarrie, Kansas City, Mo.........000:c0-ccceeees 315,526 | 
The posts have the flange B at the upper end, which projects 
sufficiently upon either side of the continuous chamber A. Upon 
this projection the cover a (when removed from its normal posi- | ; 
tion) may be placed edgewise, which arrangement obviates the | Catskill, N. Yu... 0... ———* 15, 662 | 
necessity of lowering it tothe ground when the wires are being re-| Consists in liar construction of jack, in which two springs | 
paired. The said chamber is composed of the side sheets K, having | connected to the terminals respectively have a double curve. 
the flanged bottom sheet K’ riveted to the lower edge thereof. Electric Coupling; Thomas T. Smith, Finsbury, 
Telegraphic Relay; Frederick Stitzel and Charles | Lomdon, England... .......ccccccccccseseccccvervcssess 315, 673 | 
Weinedel, Louisville, Ky ...........cceeceeeeereeeees 315,566 | Consists in cumbination with a perforated rose attached to the | 
The armature is adjusted by the weight f, so that the er ceiling of a detachable carriage secured to the wires. 
b energized by a weak current will attract it, and the auxi 
weight / is adjusted by means of the nuts to allow the lever to lift 
or take up the weight after the armature has started for the ener- 
gized electro-magnet and is near the maximum attractive force of ductor containi 
the ~~; —— —* the current in the coil, the auxiliary jstoq ; and it consists in the adaptation thereto of a spring reel or | 
weight will help the armature to recede from the magnets. | bobbin, on which the said cord may be w up or from which 
Voltaic Arc Lamp; Georges A. Tabourin, — | it may be off, and the lamp be raised or lowered, as required, 
DUMIOR cas cose csccsccceccasecreccassca thas csosbeosss 315,571 | _ and fixed at the desired level. 


— ddve sss 005 tBu bess 315,660 
hon, in crema coun das caaliiiins a ‘laa dalnteerta 
said groove. 
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315,566. TELEGRAPHIC RELAY. 


Alarm tee Railway Trains; Smith C. Pullman, 


Electric Light Apparatus ; Thomas T. Smith, Fins- 
MMM i voruhoes «tae denen vate ta meee 315,674 | 


| om OL Fd es LE ESE | 
| is to say, a barb-wire having the bar ns Gaeta ae 
| on one side of a plane through the axis of the wire 


Telegraphic Sounder ; James F. Gilliland, Indian- 
—_ n Th ag 7, —— —— 2— 
armatu arranged to operate reversely to 
 meagesta east 12 aaagind to be adjusted by means of the 
‘nut d and the screw D’, whereby it is operated, said nut being 
| mounted on a preferably hollow rod D*, and said screw being 
, journaled in a bearing at the outer end of said rod and ente 
| said nut, a portion of which is preferably with 
| This forms @ superior means of ad ent, as it is not liable to 
‘accidental variation, Ee ae we me and 
| quickly given the desired tension mE b ux act reversely to the 
c force. The sounder-drum E ounted on the post A 
is provided with —— — ee’, which extend —32 


‘from the two its are preferabl in the form of 
| adjusting-screws, and Eng -nuts e?, whereby they are ad- 
justed and secured in any position. 





315,526. AERIAL CONDUIT FOR ELECTRIC WIRES. 


| Railway rere Apparatus; William Hadder, 

Brookl » % — — 57 a hives aap abe —— 
located within the holder, said device being a coil in com- i Consists | n two op tely arranged — 22— t-clos 
— K spring ing instruments placed —— ends of the track-section to 

pod mer and in relay placed between the track 
Railway Connection ; Henry D. Winton, Wellesley ruments and capab pable of being — thereby, the said rela 
BBs MOON: 6g ak dbiveks écteddcttcddedetetOh 315,586 | —— a local circuit in which is placed an electric gong or a 
Consists in providing the rails with grooves near the ends, for electrically operated banner or colored light. 


holding spiral coils at the ends of the wires. Electric Railroad Signal; Justin Hinds and Lo- 
Multiple Switch-Board ; Thomas J. Perrin, Brook- 
lyn, N. Y., Assignor to Charles P. Huntington, 
TCCCCOCSSS 315,658 “mechanism, a sliding bar connected to levers —— Bay ya 
Consists in the combination, in a multiple switch-board, of a | ated by a passing train, ge ge 
main line, its terminal on each of the boards, an electric coil at | | end a setae for lifting the 
each of said terminals, a local circuit in which said coils are in-! 


rack-bar, 


ti Sage Foy sliding bar has | held 
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| to in f by 
to ormer patents, —— ee ee ae” 


Telephone; William 8. Voelker, Morton, Pa., 
signor to John H. Irwin, of same 
Consists of a fibrous 


| cushion com: 
| metallic particles to support one of the electrodes of a telephone. 


Armature for Dynamo-Electric Machines; 
William F. oO 


The armature is made in the form of a broad 
the flange being made of plates wound with coils of wire. 


Electric Battery ; Alfred Haid, —2* N. J., pe 
to the Excelsior. Electric —— 


— —— of cells in whic’ divided by tranev and exci 
ive electrode is made of a silver and 
g of the cell. The positive electrode is 
cal by a rin a zinc plate that is retained at the lower part of the 


peak Soetns sre Soares The positi 

stopper, and is connected at its upper end 
— the negative e of the edjoie., 
Consists of the com with silver negative elec- 


bination, 
| trode in the form of linings for the cells and zinc dopokseloor bit Sienlphote ed 
of an exciting-solution containing as a depola 
| mereury. 


Automatic Call for Latent Signal —* 
mitters; F. ct Herzog, ven Ro 

PRE REE 5788 and 815,941 
First. Consists in combining with —— — ties referred 


24 


ratus at the and arranged ‘with re 
| spect to the latent signal —— that the act 

| la automatically operates the pang Siok 
ion that the transmitter is set, ready to 


ie 


— Y; 








815,763. TELEGRAPHIC SOUNDER. 


transmitter circuit an electric bel) or call, so that it can be 
by the clerk from the office when which thi desired, i, and at the 





Cons Consite of —* — — — — iy oe 
—— vand the aide of ti 
————— ems 



















